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The  Car  Lighting  Convention. 

The  Association  of  Car  Lighting  Engineers  will,  at  its  second 
annual  meeting,  in  Chicago  next  week,  return  to  the  various 
subjects  which  are  sadly  in  need  of  straightening  out  in  steam- 
railroad  car-lighting  work.  As  we  have  before  pointed  out, 
chaos  reigns  in  this  country  with  regard  to  car-lighting  systems 
and  voltages,  and  an  association  of  this  kind  was  sorely  needed 
tc  clear  up  the  confusion.  In  the  past  the  higher  railroad  offi¬ 
cers  have  too  frequently  looked  on  electric  train  lighting  as  such 
a  small  detail  in  the  great  work  of  transportation  that  it  has  re¬ 
ceived  scant  attention.  In  the  illuminating  engineering  of  car 
lighting  there  is  also  more  room  for  improvement  than  in  almost 
any  other  class  of  lighting.  One  trouble  in  the  past  has  been 
that  the  men  in  the  employ  of  a  railroad  who  know  something 
of  illuminating  engineering  are  not  consulted  sufficiently,  if  at 
all,  as  to  the  fixtures,  lamps  and  glassware  for  new  cars.  The 
car  builders  and  general  managers  settle  such  matters  in  an  off¬ 
hand  way  without  a  thought  of  anything  but  the  appearances  of 
the  fixtures  and  glassware.  Fortunately,  this  has  been  changed 
on  several  important  railtoads.  Taken  as  a  whole,  however,  at 
the  present  time  the  electric  lighting  arrangements  in  railroad 
coaches  and  sleeping  cars  are  atrociously  uncomfortable,  waste¬ 
ful  and  insufficient.  Lamps  are  unshaded  and  offend  the  eyes 
of  the  passengers,  as  well  as  violate  all  laws  of  economy,  by  the 
lack  of  proper  diffusing  and  directing  appliances  to  prevent  ex¬ 
cessive  light  absorption  by  dark  walls  and  ceilings.  Illuminating 
engineering  is,  however,  but  a  small  part  of  the  field  of  useful 
work  of  the  society,  and  the  proposed  change  of  name  to  Asso¬ 
ciation  of  Railway  Electrical  Engineers  appears  to  be  a  wise 
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Steam  Heat  from  Central  Stations. 

Elsewhere  will  be  found  several  articles  on  steam  heating 
as  auxiliary  to  central-station  electrical  supply — a  subject  again 
coming  to  the  front  and  which  merits  the  careful  attention  of 
every  central-station  man.  The  question  is  a  broader  one  than 
at  first  sight  might  appear,  for  aside  from  direct  profit  to  be 
realized  in  the  utilization  of  the  heat  in  steam  exhausted  frtMn 
engines  operating  electrical  generators,  are  further  considera¬ 
tions  of  broad  policy.  One  of  the  most  forcible  arguments  pre¬ 
sented  in  favor  of  the  isolated  electric  lighting  plant  is  that 
a  steam  equipment  being  necessary  for  heating  purposes,  the 
added  cost  of  an  electric  lighting  plant  and  the  additional  cost 
of  operation  of  the  combined  plant  are  fully  justified  by  the 
great  saving  that  should  result  in  the  cost  of  lighting  as  com¬ 
pared  with  probable  central-station  charges  for  that  service. 
While  the  fallacy  of  this  position  has  in  numerous  cases  been 
indicated  by  the  abandonment  of  isolated  lighting  plants  in 
favor  of  central-station  service,  the  argument  is  to  the  average 
business  man  plausible,  and  its  effect  difficult  to  eradicate.  If, 
however,  a  central  station  also  conducts  a  steam-heating  busi¬ 
ness,  the  menace  of  the  isolated  plant  vanishes.  Moreover,  if 
there  is  a  demand  for  a  central  steam-heating  plant  in  a  com¬ 
munity,  the  company  conducting  the  electric  lighting  station* 
there  is  particularly  qualified  to  seize  the  opportunity,  eveni 
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though  a  live-steam  system  is  involved,  owing  to  the  nature  of 
its  organization  and  the  character  of  its  personnel. 


It  is  surprising  that  so  few  central  stations  have  embarked  in 
the  exhaust  steam-heating  business,  in  view  of  the  success  of 
the  plants  which  have  added  that  service.  The  reason,  we  be¬ 
lieve,  is  to  be  found  rather  in  the  apathy  which  formerly  char¬ 
acterized  the  central-station  industry,  than  due  to  any  economic 
weakness  in  the  combination  of  electric  lighting  with  exhaust 
steam  heating.  Perhaps  in  some  cases  the  complexity  of  the 
engineering  problems  presented  by  such  a  combination  has  had 
a  discouraging  effect,  especially  if  one  not  versed  in  the  prin¬ 
ciples  of  thermodynamics  has  endeavored  to  arrive  at  a  conclu¬ 
sion  without  expert  advice.  The  simple  non-condensing  engine 
central-station  plant  could  almost  obviously  add  an  exhaust  heat¬ 
ing  plant  with  profit,  but  considerations  involving  the  addition  of 
back  pressure  to  a  condensing  engine  equipment  require  more 
technical  steam  knowledge  for  their  elucidation  than  many  cen¬ 
tral-station  managers  possess  or  can  command  in  their  organiza¬ 
tion.  The  importance  of  the  subject  demands,  however,  that, 
once  taken  up,  it  should  not  be  dismissed  lightly.  Visits  should 
be  made  to  a  number  of  central-station  plants  operating  profit¬ 
able  steam-heating  systems,  and  the  special  problems  of  the 
case  under  consideration  should  be  presented  to  a  competent 
steam-heating  engineer  for  study  and  report.  Under  such  a 
procedure  or  a  similar  one,  taking  account  of  all  factors  in¬ 
volved,  we  believe  that  central-station  steam  heating  would  make 
rapid  advances. 

Cost  of  the  Kw-Hour. 

Elsewhere  we  print  an  article  which  enumerates  no  less  than 
143  items  as  entering  into  the  final  cost  of  the  kw-hour  of  elec¬ 
trical  energy  delivered  to  the  consumer.  The  popular  idea  of  the 
cost  of  electrical  energy  generally  does  not  extend  much  beyond 
the  fuel  item.  Even  engir^ering  estimates  are  sometimes  put 
forward  under  the  vague  term  “kw-hour  cost  at  switchboard,” 
which  include  merely  the  expense  for  power-house  labor,  fuel, 
water  and  minor  items.  In  view  of  the  disparity  between  this 
figure  and  the  corresponding  central-station  rate,  there  is  lit¬ 
tle  wonder  that  the  public  fis  suspicious  of  ex-parte  statements 
of  kw-hour  cost,  and  that  central-station  men  themselves  have 
in  public  proceedings  become  much  tangled  in  testimony  on  the 
subject,  to  the  detriment  of  their  cause.  Probably  the  article 
referred  to  enters  into  greater  refinement  titan  is  necessary  or 
desirable,  but  a  good  purpose  will  be  accomplished  if  it  directs 
attention  to  the  ambiguity  that  now  exists  as  to  the  real  sig¬ 
nificance  of  the  term,  “cost  of  the  kw-hour.”  Our  own  difficulty 
in  answering  frequent  questions  as  to  such  cost — usually  not 
asked  in  the  interest  of  the  central  station — would  be  much  re¬ 
lieved  could  inquirers  be  referred  to  an  authoritative  tabulation 
giving  all  of  the  items  that  should  be  considered  in  making  up 
the  total  cost  necessary  to  consider  in  making  comparisons.  In 
particular,  a  tabulation  of  items  that  should  be  considered  in 
determining  the  real  cost  of  isolated  electric  lighting  service 
would  be  of  inestimable  value  to  present  owners  of  such  plants, 
and  to  those  contemplating  the  installation  of  an  isolated  elec¬ 
tric  light  plant. 

An  Electrical  Gearing. 

We  note  from  abroad  an  account  of  a  form  of  electromag¬ 
netic  gearing  that  would  appear  to  have  some  very  interesting 
properties.  It  consists  of  a  driving  gear,  of  which  the  teeth 


are  strongly  magnetized  by  suitable  windings,  and  a  driven 
gear  of  which  successive  pairs  of  teeth  serve  as  armatures  to 
the  driving  teeth.  The  gear  ratio  may  be  anything  required, 
and  the  teeth  are  of  the  ordinary  helical  form,  but  they  ac¬ 
tually  run  out  of  physical  contact,  the  only  meshing  being  that 
of  the  common  magnetic  induction.  The  clearance  is  about 
1/32  in.,  more  or  less,  as  may  be  necessary.  Friction  of  gears 
in  the  ordinary  sense  is  absolutely  eliminated,  likewise  the 
necessity  of  lubrication  of  the  teeth,  so  that  the  system  can 
run  dry.  The  sole  equivalent  of  gear  friction  is  the  hysteretic 
and  parasitic  current  loss  in  the  teeth,  which  is  stated  to 
amount  to  very  little,  indeed — less  than  3  per  cent  of  the 
power  transmitted.  As  a  substitute  for  ordinary  gearing  the 
device  is  perhaps  not  particularly  important,  since  no  ordi¬ 
nary  magnetic  intensity  can  give  the  powerful  grip  of  meshed 
teeth,  and  gears  running  in  oil  show  wonderfully  .little  tooth 
friction.  But  there  are  purposes  for  which  such  a  magnetic 
drive  is  singularly  well  adapted,  as  when  it  is  necessary  to 
drive  a  light  spindle  with  a  minimum  of  vibration  and  friction. 
A  pair  of  driving  gears  of  this  sort  would  give  almost  perfect 
compensation  of  bearing  pressure,  and  in  the  case  of  a  vertical 
spindle  could  be  made  to  relieve  the  thrust  of  almost  all  the 
weight  as  well.  Moreover,  one  could  very  easily  drive  a  spindle 
in  vacuo  by  such  gearing  with  almost  complete  absence  of  fric¬ 
tion,  and  at  any  required  speed.  The  speed,  too,  is  very  easily 
varied,  and  the  drive  is  quite  without  slip,  save  in  the  case  of 
overloads.  A  quite  similar  arrangement  could  be  made  to 
give  a  very  strong  and  steady  magnetic  drag  of  an  amount 
capable  of  very  close  regulation.  Altogether  the  device  is  a 
very  interesting  example  of  magnetic  force,  and  whatever  its 
commercial  application  may  be,  it  certainly  promises  well  in 
miscellaneous  scientific  work  in  which  regular  and  nearly  fric¬ 
tionless  drives  through  containing  walls  may  be  important. 

Illumination  at  the  Hudson-Fulton  Celebration. 

The  Hudson-Fulton  celebration  just  ended  had  many  striking 
features,  but  in  no  respect  was  it  more  distinguished  than  in 
the  brilliancy  of  the  illuminations,  which  turned  night  into  day 
to  an  extent  unwonted  in  New  York.  Under  normal  conditions 
New  York  is  the  most  resplendent  in  unofficial  lighting  effects 
of  any  city  on  the  globe.  It  has  several  streets  that  may  claim 
to  rank  among  the  very  best  in  point  of  their  ordinary  illumi¬ 
nation,  and  in  particular  the  use  of  electric  signs  has  reached 
a  point  in  New  York  completely  unapproached  in  any  foreign 
city.  During  the  Hudson-Fulton  celebration  the  lighting  effects, 
which  are  always  striking,  were  enhanced  by  a  splendor  of 
temporary  lighting  which  has  never  been  equalled  in  the  history 
of  the  world.  Some  of  it  was  almost  grotesquely  flamboyant. 
In  other  cases  very  beautiful  results  were  obtained  quite  simply 
and  with  admirable  taste,  but  everywhere  the  city  was  ablaze, 
and  those  who  designed  the  illumination  displayed  a  resource¬ 
fulness  which  has  seldom  been  equaled  and  never  excelled  in 
obtaining  always  brilliant  and  oftentimes  very  beautiful  results. 


Fifth  Avenue  from  Fifty-ninth  Street  to  Washington  Square 
was  a  blaze  of  glory  and  presented  on  the  whole  the  most 
effective  piece  of  street  illumination  yet  attempted.  The  Plaza 
fairly  dripped  incandescent  lamps  from  every  available  emi¬ 
nence,  and  from  that  point  the  whole  length  of  the  great  street 
was  a  long  vista  of  brilliant  bulbs.  The  long  lines  of  incandes- 
cents  down  the  avenue  produced  an  effect  of  extreme  brilliancy, 
which  was  at  the  same  time  entirely  in  keeping  with  the  re- 
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quirements  and  in  admirable  taste.  Many  of  the  buildings 
along  the  way  were  themselves  beautifully  illuminated,  but  sank 
into  insignificance  in  comparison  with  the  general  effect  of  the 
avenue  itself.  Particular  mention  should  be  made,  too,  of  the 
two  or  three  immense  towers  in  the  city  which  were  illuminated 
with  most  beautiful  striking  effects,  and  especially  of  the  beauti¬ 
ful  effect  of  the  outlined  soldiers’  and  sailors’  monument.  Sec¬ 
ond  only  to  the  display  on  Fifth  Avenue  was  the  illumination 
of  the  bridges  spanning  the  East  River.  It  was  certainly  a  very 
happy  thought  to  carry  out  in  such  completeness  and  such 
brilliancy  the  line  of  the  bridge  members  of  these  four  colossal 
structures,  forming  a  blazing  tracework  against  the  darkness 
of  the  sky.  From  the  East  River,  too,  the  illumination  of  the 
Waterside  Edison  station  was  extremely  beautiful,  perhaps  the 
most  effective  piece  of  building  illumination  in  the  entire  city, 
although  many  other  structures  were  singularly  fine.  One  hun¬ 
dred  and  Twenty-fifth  Street  was  a  marked  example  also  of  an 
immensely  telling  use  of  incandescent  lamps  stretching  across 
the  street  in  brilliant  lines  as  far  as  the  eye  could  see.  Broad¬ 
way  is  always  flooded  with  light  from  electric  signs,  but  during 
the  celebration  it  rose  to  an  unusual  stage  of  brilliancy.  Signs 
are  nothing  but  signs  at  best,  however  brilliant,  but  Broadway 
showed  a  resourcefulness  in  new  and  dazzling  effects  that  were 
altogether  unusual. 

One  of  the  very  gratifying  features  of  the  illumination  was 
the  relatively  small  amount  of  bad  work  that  was  in  evidence. 
Occasional  buildings  were  very  badly  lighted,  merely  picked  out 
in  crude  lines  of  light  as  a  child  might  draw  them  upon  a  slate, 
while  swaying  and  ragged  vertical  strings  of  lamps  marred  some 
effects  otherwise  good.  Upon  the  whole,  however,  the  especial 
illumination  upon  the  buildings  was  in  excellent  taste.  The 
judicious  use  of  colored  lamps  can  produce  very  admirable  re¬ 
sults,  and  did  so  in  a  large  number  of  buildings  along  the 
upper  stretches  of  Broadway.  Colored  effects  in  such  illumina¬ 
tions  deserve  far  more  attention  than  they  have  generally  been 
given.  It  is  easy  to  overdo  them,  and  yet  the  colored  lamps 
are  capable  of  giving  effects  of  great  beauty  and  delicacy. 
Several  of  the  prominent  hotels  were  notable  for  the  striking 
and  novel  effects  which  they  displayed.  Along  the  Hudson  River 
there  was  a  lost  opportunity.  The  long  line  of  battleships  an¬ 
chored  from  Seventy-seventh  Street  up  was  beautiful  indeed, 
and  on  some  occasions  indulged  in  special  illumination  that  was 
admirable,  particularly  in  the  case  of  the  British  vessels;  but 
the  shores,  except  for  some  of  the  huge  electric  signs  in  the 
lower  reaches  of  the  river,  were  in  comparative  darkness.  Of 
course,  the  opportunity  given  by  the  bridges  on  the  East  River 
was  here  lacking.  There  were  some  fine  individual  effects  along 
the  shores  without,  however,  full  use  being  made  of  the  natural 
advantages  of  the  situation.  Far  up  the  river  the  electric  scin¬ 
tillator  produced  at  times  results  of  wonderful  beauty.  It  is 
a  great  pity  that  it  could  not  have  been  located  further  down 
on  the  Jersey  side  of  the  river,  where  its  real  magnificence 
could  have  been  better  appreciated.  Skilfully  handled  as  it 
was,  the  scintillator,  which  is  a  marvel  of  brilliancy  and  beauty 
despite  the  unfriendly  winds  that  at  times  drive  its  blazing 
steam  clouds  aside,  is  certainly  one  of  the  most  striking  and 
startling  methods  of  festal  illumination  that  has  ever  been  de¬ 
vised.  The  difficulty  with  all  these  great  illuminating  effects  has 
been,  and  probably  always  will  be,  lack  of  imity  in  design. 
This  is  perhaps  a  necessary  result  of  the  imperfect  coordiniza- 
tion  of  individual  effort.  Unquestionably,  the  total  expendi¬ 


ture  for  the  temporary  lighting  during  the  celebration  could 
have  been  utilized  with  greater  unity  of  purpose  than  was 
evident;  yet  on  the  whole  the  city  is  to  be  congratulated  on 
having  so  much  that  was  good  compared  to  the  little  that  was 
indifferent  or  bad. 


Natural  Gas  Competition. 

To  the  central-station  man  who  has  never  had  competition 
with  cheap  natural  gas  or  to  the  one  who  has  had  such  com¬ 
petition  and  has  met  it  in  a  half-hearted  way  with  poor  service, 
the  mention  of  natural  gas  at  30  cents  per  1000  cu.  ft.,  which 
is  a  common  price,  is  likely  to  cause  consternation.  Neverthe¬ 
less,  it  is  not  a  matter  of  record  that  natural-gas  competition 
has  caused  bankruptcy  of  the  electric  lighting  stations  located 
in  the  large  territories  of  the  United  States  in  which  such  gas 
is  available.  On  the  contrary,  some  of  the  largest  per  capita 
gross  earnings  of  electric-lighting  companies  are  reported  from 
places  where  natural  gas  competition  exists.  It  is  not  to  be 
denied  that  natural  gas  has  been  used  considerably  in  some 
territories  as  an  illuminant,  but  it  has  not  seriously  affected 
electric  lighting  companies.  This  only  goes  to  prove  that  no 
matter  how  cheap  some  commodities  may  be  they  cannot  occupy 
a  field  alone  in  competition  with  others  offering  more  con¬ 
venience  and  comfort.  Natural  gas  is  far  from  being  the  satis¬ 
factory  illuminant  which  is  frequently  assumed  when  it  first 
enters  a  field.  It  is  not -even  able  to  hold  its  own  against  pri¬ 
vate  gasoline  plants,  and  it  is  well  known  that  private  gasoline 
plants  are  being  rapidly  displaced  by  tungsten  lamps.  The 
first  trouble  which  the  user  of  natural  gas  experiences  is  ex¬ 
cessive  breakage  of  mantles.  Broken  mantles  mean  unsatisfac¬ 
tory  light,  and  frequently  the  attempt  is  made  to  get  along  with 
defective  mantles.  One  reason  that  mantle  renewals  are  likely 
to  be  excessive  is  that  on  most  natural-gas  systems  pressure 
variations  are  considerable,  and  at  times  so  excessive  as  to 
shorten  the  life  of  mantles.  Of  course,  there  are  natural  gas 
systems  where  pressure  regulation  is  looked  after  too  carefully 
to  permit  of  this,  but  methods  of  handling  natural  gas  make 
considerable  pressure  variations  likely.  Very  high  pressures  are 
carried  on  main  pipe  lines  from  gas  wells  to  distributing  points, 
which  pressure  is  reduced  by  automatic  regulators  or  reducing 
valves,  and  a  sticking  of  any  of  these  valves  may  cause  abnor¬ 
mal  pressure  on  the  consumers’  pipes. 

Added  to  the  above  consideration  is  the  further  one  that 
natural  gas  has  all  the  disadvantages  of  artificial  gas  as  to 
inconvenience  of  lighting  and  extinguishing,  heat  and  disfigure¬ 
ment  of  ceilings.  As  has  been  many  times  pointed  out,  artifi¬ 
cial  gas  is  too  expensive  to  use  as  compared  with  electric  light 
in  the  average  American  city,  for  the  simple  reason  that  gas 
requires  more  frequent  decorating  of  ceilings ;  and  the  ex¬ 
pense  and  trouble  of  frequent  redecoration  in  rooms  where  gas 
is  used  costs  far  more  than  the  difference  in  price  of  gas  and 
electric  light.  As  far  as  the  companies  supplying  natural  gas 
are  concerned,  the  amount  consumed  for  lighting  is  so  small 
that  their  efforts  are  usually  concentrated  on  gas  for  cooking 
and  heating  purposes.  The  natural  gas-lighting  consumer  with¬ 
out  a  gas  range  is  hardly  worth  a  service  connection  and  a 
meter,  from  the  gas  company’s  standpoint.  We  know  of  some 
central-station  men  who  would  prefer  territory  in  which  there 
is  cheap  natural  gas  to  one  in  which  it  is  absent.  They  argue 
that  it  gives  the  small  central  station  an  opportunity  to  generate 
at  a  low  fuel  cost  by  the  use  of  gas  engines,  and  that  the  use 
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of  gas-mantle  burners  in  the  community  tends  to  raise  the 
general  standard  of  illumination  by  making  consumers  dis¬ 
satisfied  with  the  amount  of  illumination  formerly  considered 
sufficient.  The  general  effect  on  the  community  is,  therefore, 
to  stimulate  a  desire  for  more  light,  so  that  the  total  electric¬ 
lighting  receipts  will  be  larger  than  if  this  competition  were  not 
present 

Electric  Clubs. 

Within  the  last  few  years  a  number  of  electric  clubs,  de¬ 
signed  to  further  a  happy  combination  of  technical  discussion 
and  social  fraternization,  have  been  organized  in  various  Ameri¬ 
can  cities.  Clubs  of  this  character  exist  in  New  York,  Dayton, 
Chicago,  St.  Louis,  Omaha,  San  Francisco  and  perhaps  other 
cities.  Probably  the  largest  and  most  conspicuous  of  these  or¬ 
ganizations  is  the  Electric  Club  of  Chicago,  which  has  375 
members  and  holds  a  weekly  meeting  following  a  mid-day 
luncheon,  at  which  the  attendance  usually  ranges  from  30  to 
too.  In  this  case  the  members  take  lunch  together  from  12:15 
to  I  p.  m.  at  the  grill-room  of  the  Chicago  Automobile  Club. 
Some  member  or  invited  guest  then  talks  on  a  subject  of  general 
interest,  usually,  though  not  always,  of  an  electrical  nature,  for 
half  an  hour,  or  less.  An  opportunity  is  given  for  discussion,  and 
adjournment  is  reached  between  i  ’.30  and  2  p.  m.,  never  later 
than  the  latter  hour.  By  this  means  members  are  taken  away 
from  their  business  but  a  few  minutes  more  than  at  an  ordinary 
luncheon,  and,  knowing  the  plan  in  advance,  many  members  are 
able  to  attend  with  tolerable  regularity,  while  there  are  some 
who  seldom  miss  a  meeting.  Notices  giving  the  name  of  the 
speaker  are  sent  to  all  members  a  day  or  two  in  advance  of 
each  meeting.  Those  who  attend  feel  well  repaid.  They  lunch 
w^ith  friends,  and  while  enjoying  their  cigars  afterward,  have 
the  benefit  of  a  helpful  address,  not  infrequently  by  a  speaker  of 
prominence.  The  dues  are  small,  and  the  combination  of  busi¬ 
ness  and  pleasure,  the  informality,  and  the  relief  from  evening 
meetings  have  so  far  made  the  plan  popular  and  the  club  suc¬ 
cessful.  A  more  pretentious  electric  club,  with  expensive 
quarters  and  all  the  features  of  a  regularly  established  social 
club,  was  very  successful  in  Chicago  for  a  considerable  period 
some  years  ago,  but  finally  it  came  to  grief.  It  is  hoped  that 
the  present  organization,  more  modest  and  proceeding  on  a 
different  plan,  will  have  a  long  life. 


In  the  other  cities  mentioned,  the  plan  is  varied  to  meet 
local  requirements.  In  Omaha  a  special  invitation  is  extended 
to  visiting  electrical  salesmen  to  attend  the  weekly  luncheon  as 
the  guests  of  the  club  and  talk  of  the  conditions  of  the  industry 
as  they  find  them.  Other  cities  have  their  own  methods  of 
procedure.  In  all  an  effort  seems  to,  be  to  avoid  a  too  cumber¬ 
some  organization  and  to  get  along  with  just  enough  adminis¬ 
tration  to  hold  the  organization  together.  Mr.  C.  A.  S.  Row¬ 
lett,  on  the  occasion  of  his  recent  retirement  from  the  Electric 
Club  of  Chicago,  owing  to  removal  from  the  city,  made  the 
interesting  suggestion  that  the  club  correspond  with  similar 
clubs  in  other  cities  with  the  view  of  forming  a  federation  of 
electric  clubs  wherein  cards  of  membership  in  the  associate 
clubs  should  be  mutually  recognized.  As  a  preliminary  he 
recommended  that  a  club  emblem  be  prepared  and  that  it  be 
displayed  on  membership  cards  good  for  one  year.  Mr.  Row¬ 
lett’s  plan  also  contained  a  provision  whereby  subjects  of  special 
interest  brought  up  in  one  club  might  be  referred  to  the  others 


for  discussion  and  action.  These  and  a  number  of  other  recom¬ 
mendations  made  by  the  retiring  president  at  Chicago  had  not 
been  passed  on  by  the  board  of  managers  at  the  time  this  was 
written,  but  they  are  interesting  as  revealing  the  increasing  im¬ 
portance  which  seems  to  be  attached  to  a  comparatively  new 
class  of  organizations  in  the  electrical  field.  Perhaps,  however, 
it  will  be  wise  not  to  attempt  to  direct  the  growth  of  these 
clubs  by  too  much  organization  or  “red  tape,”  for  much  of  their 
present  attractiveness  is  due  to  their  comparative  informality, 
with  a  degree  of  comradeship  not  found  in  more  elaborately 
developed  societies. 


The  British  Electric  Lighting  Acts. 

When  the  history  of  the  electric-lighting  industry  shall  be 
drawn  up  and  presented,  it  will  probably  be  shown  that,  in 
Great  Britain,  the  development  of  this  industry  was  long 
thwarted  by  over-legislation  on  the  principle  of  the  proverb 
that  “too  much  care  killed  the  cat.”  The  nineteenth  century 
had  already  witnessed  in  England  another  great  public  industrial 
development — the  steam  railroad.  The  early  days  of  steam- 
railroad  development  were  stormy.  An  era  of  speculation  and 
rash  promotion  of  wild  railroad  schemes  set  in,  followed  by  a 
severe  commercial  panic,  languishment  of  railroad  construction 
and  lament.  The  fault  of  these  misdeeds  lay,  perhaps,  in  inade¬ 
quate  legislative  control  of  corporations.  When,  about  the 
year  1882,  the  advent  of  a  new  public  industrial  development  of 
electric  lighting  seemed  imminent  in  England,  good  resolutions 
were  borrowed  from  the  history  of  the  steam  locomotive,  and  it 
was  determined  that  there  should  be  no  napping  this  time  on 
the  part  either  of  Parliament  or  of  the  nation.  It  was  imagined 
that  capital  was  massing  impetuously  to  invest  in  electric  light¬ 
ing  for  the  spoliation  of  the  worthy  taxpayer,  and  that  stringent 
legislation  was  necessary  to  protect  the  shorn  lambs  of  con¬ 
sumers  from  the  tender  mercies  of  raging  electric-lighting 
capitalists. 

Unfortunately  then,  the  reactive  movement  was  carried  too 
far.  The  Electric  Lighting  Act  of  1882  was  passed  by  Parlia¬ 
ment  apparently  in  the  belief  that  private  electric-lighting  en¬ 
terprise  was  a  dangerous  and  vicious  policy,  to  be  hampered 
and  restricted;  while  municipal  electric-lighting  enterprise  was 
a  safe  and  meritorious  policy  to  be  permitted  and  encouraged. 
The  terms  under  which  the  Act  of  1882  permitted  private  com¬ 
panies  to  engage  in  electric  lighting  were  so  severe  that  capital 
held  aloof,  and  hardly  any  companies  were  able  to  enter  the 
field.  Moreover,  the  municipal  corporations  were  new  to  the 
undertaking  and  also  held  aloof ;  so  that  after  all  this  legislative 
precaution  very  little  happened.  A  new  act  of  Parliament  was 
■  passed  in  1888,  by  way  of  amendment,  and  of  easing  the  burden 
on  enterprise  in  electric  lighting.  This  gave  partial  relief,  and 
most  of  the  electric  lighting  of  Great  Britain  has  been  carried 
out  by  companies  taking  Provisional  Orders  under  this  act. 
Even  then,  however,  the  wretched  companies  were  beset  with 
all  manner  of  hampering  restrictions,  in  the  sale  of  lamps  for 
instance;  so  that  they  were  virtually  limited  to  being  electric- 
energy  distributing  companies  and  could  hardly  be  called  elec¬ 
tric-lighting  companies. 

As  a  result  of  much  protest  and  complaint,  a  new  bill  of 
amendment  was  brought  into  Parliament  in  1903  and  1904, 
with  the  object  of  removing  useless  burdens  on  electric-lighting 
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activity;  but  partly  owing  to  municipal  opposition  it  failed  to 
pass.  At  the  present  time,  substantially  a  repetition  of  the 
proposed  1903  amendment  bill  is  now  pending,  and  has  already 
passed  the  House  of  Lords,  with  certain  amendments.  It  vests 
increased  power  in  the  Board  of  Trade  for  the  potential  benefit 
of  private  electric-lighting  companies.  The  moral  to  the  long 
tale  of  woe  is,  firstly,  that  although  electric  lighting  is  certainly 
capable  of  being  effectively  carried  out  by  municipalities,  yet  it 
can  ordinarily  be  carried  out  with  greater  economy  and  com¬ 
mercial  success  by  private  enterprise.  Human  nature  is  such 
that  the  prospect  of  winning  dividends  stimulates  to  increased 
exertions,  and  leads  to  the  selection  of  the  best  administrative 
talent.  Secondly,  private  enterprise  should  be  encouraged  and 
not  discouraged,  by  legislation,  to  make  all  reasonable  profits. 
It  is  sufficient  if  the  customer  is  protected  against  dishonesty. 

The  Fuel  Problem. 

In  many  directions  the  steam-railroad  companies  of  the  coun¬ 
try  study  the  problems  which  confront  them  in  such  a  thorough 
and  systematic  manner  that  their  procedure  may  well  be  imi¬ 
tated,  or  at  any  rate  carefully  scrutinized,  by  the  electrical  inter¬ 
ests.  Specialization  in  the  organization  of  societies  to  consider 
the  varied  subjects  that  enter  into  railroad  work  has  been  car¬ 
ried  out  to  a  remarkable  degree  by  railroad  men  in  the  many 
departments  into  which  the  work  of  a  great  railroad  system  is 
divided.  There  are  societies,  many  of  them  strong  in  mem¬ 
bership  and  of  high  character,  which  have  to  do  with  general 
problems  of  management  and  various  questions  of  standardiza¬ 
tion  and  improvement  which  arise  in  the  conduct  of  the  account¬ 
ing,  mechanical,  purchasing,  operating,  car-service  and  other  de¬ 
partments.  The  railroads  of  the  United  States  are  vitally  inter¬ 
ested  in  the  fuel  question,  for  they  spend  approximately  $190,- 
000,000  a  year  for  coal  at  the  mines.  Adding  $90,000,000  to 
cover  the  expense  of  conveying  the  coal  from  the  mines  to  the 
point  of  consumption  and  for  transferring  it  from  cars  to  en¬ 
gine  tenders,  with  the  further  item  of  accounting  and  general- 
supervision  expense,  it  will  be  seen  that  the  total  fuel  bill  of 
the  United  States  steam  railroads  will  amount  to  nearly  $300,- 
000,000  in  a  year  when  general  business  is  prosperous.  It  is, 
therefore,  quite  natural  that  the  fuel  question  should  have  led 
to  another  addition  to  the  long  list  of  railroad  specialized 
societies,  in  a  recently  organized  body  called  the  International 
Railway  Fuel  Association.  This  body  was  organized  last 
November  and  held  its  first  annual  meeting  in  Chicago,  June 
21  to  23,  1909.  The  object  of  the  association  is  the  “improve¬ 
ment  of  the  interests  of  its  members  in  an  educational  way,  ad¬ 
vancing  the  interests  of  the  employer  by  recommending  the 
adoption  of  the  best  methods  of  purchasing,  inspecting,  weigh¬ 
ing,  distributing,  handling  and  accounting  for  fuel.”  The  active 
members  include  officers  of  railways  and  their  assistants,  but 
associate  members  may  be  coal  producers  or  men  connected  with 
the  manufacture  and  sale  of  coal-handling  equipment  or  special¬ 
ists  whose  general  knowledge  of  fuel  economy 'may  be  of  value 
to  the  association. 


With  a  membership  of  about  170,  the  body  represents  over  50 
per  cent  of  the  total  railway  mileage  of  North  America,  for  it 
embraces  the  railroads  of  Canada  and  Mexico  as  well  as  those 
of  the  United  States.  In  his  annual  address  at  the  recent  Chi¬ 
cago  convention,  the  president  of  the  association,  Mr.  Eugene 
McAuliffe,  of  the  Rock  Island-Frisco  Lines,  said  that,  in  his 
opinion,  the  study  of  the  fuel  problem  has  been  much  neglected. 
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He  said  that  the  manager  of  the  average  railroad  is  never  very 
much  surprised  when  the  fuel  bill  jumps  up  a  few  thousand  dol¬ 
lars  ;  he  looks  at  the  matter  as  a  sort  of  “guess  proposition.” 
This  condition  does  not  obtain  to  the  same  extent  that  it  did 
three  or  four  years  ago,  and  one  of  the  purposes  of  the  new 
organization  is  further  to  increase  the  interest  of  railroad  offi¬ 
cials  to  the  end  that  the  fuel  bill  of  American  railroads  may  be 
reduced.  Another  object  is  to  work  in  harmony  with  the  coal 
operators  and  specialists  in  the  transportation,  handling  and 
economical  use  of  fuel,  so  that  out  of  a  combination  of  coal 
purchasers,  engineers  and  railroad  men  there  will  be  gained  a 
better  understanding  of  the  whole  problem  of  fuel  utilization  to 
the  general  advantage  of  all  concerned.  One  practical  sugges¬ 
tion  made  by  Mr.  McAuliffe  relates  to  the  purchasing  of  coal 
by  the  railroads.  The  president  of  the  association  believes  that 
the  railroad  people  should  keep  in  close  touch  with  the  coal 
producer,  to  the  end  that  in  some  instances  a  compromise  grade 
of  coal,  possibly  somewhere  between  lump  and  run-of-mine, 
may  be  purchased  and  burned  in  locomotives,  thus  obviating  the 
necessity  of  the  coal  operator  dumping  fine  coal  or  screenings 
on  the  ground.  In  the  majority  of  cases  the  value  of  this  coal 
is  practically  lost,  for  the  revenue  that  the  coal  operator  subse¬ 
quently  derives  from  the  sale  of  it  barely  offsets  the  expense  of 
dumping  it  and  picking  it  up  again.  Furthermore,  coal  stored 
on  the  ground  deteriorates  rapidly.  Mr.  McAuliffe’s  idea  is  that 
it  would  be  a  very  practical  example  of  conservation  of  natural 
resources  if  the  railroads,  at  certain  seasons  of  the  year  when 
the  operators  have  hundreds  of  thousands  of  tons  of  screenings 
on  hand,  would  arrange  to  take  this  fuel  off  the  hands  of  the 
producers.  Another  subject  discussed  at  the  convention  was 
the  briquetting  of  coal,  while  other  topics  of  more  restricted  in¬ 
terest  to  railroad  men  were  discussed  at  considerable  length. 


Electrical  central-station  interests  producing  electrical  energy 
in  thousands  of  steam-power  houses  in  the  United  States  are 
interested  to  a  great  extent  in  exactly  the  same  questions  to 
which  the  International  Railway  Fuel  Association  addresses  it¬ 
self.  Now  that  special  sections  are  provided  for  by  the  amended 
constitution  of  the  National  Electric  Light  Association,  it  may 
be  wise  perhaps  to  establish  a  fuel  section  of  the  parent  organi¬ 
zation.  Or  if  the  A.  1.  E.  E.  should  be  broadened  in  scope  to 
embrace  commercial  as  well  as  technical  engineering,  that  body 
might  take  cognizance  of  the  subject.  In  either  case,  no  doubt 
the  example  and  methods  of  the  new  fuel  association  of  the 
steam  railroads  would  be  of  much  value  to  the  electrical  or¬ 
ganization.  Furthermore,  the  two  bodies  might  co-operate  and 
exchange  information  and  experiences.  The  broad  subject  of 
prevention  of  fuel  waste  in  this  country  is  really  of  great  im¬ 
portance,  and  any  movement  anywhere  tending  to  the  more  eco¬ 
nomical  use  of  fuel  is  worthy  of  serious  attention,  not  only  by 
electrical  men,  but  by  all  public-spirited  citizens,  for  appar¬ 
ently  the  time  is  coming,  if  the  present  rate  of  consumption  is 
kept  up,  when  the  supplies  of  coal  ij:nown  to  exist  in  the  terri¬ 
tory  of  the  United  States  will  be  so  deeply  encroached  upon  as 
to  cause  serious  apprehension  for  the  future.  Of  course,  in¬ 
creasing  use  will  be  made  of  water-power,  but  nevertheless  the 
possibility  of  a  great  curtailment  or  possible  cessation  of  the 
coal  supply  of  this  country  in  a  few  hundred  years  is  one  to  be 
viewed  with  concern.  Such  organizations  as  the  International 
Railway  Fuel  Association  should  do  much  toward  postponing 
such  a  direful  day  of  reckoning. 
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National  District  Heating  Association. 

'1  he  first  annual  convention  of  the  recently  organized  Na¬ 
tional  District  Heating  Association  will  be  held  in  the  Southern 
Hotel,  Columbus,  Ohio,  on  Nov.  lo  and  ii.  This  organization 
was  formed  for  the  benefit  of  those  engaged  in  district  heating 
from  central  stations  and  to  supply  a  medium  for  the  inter¬ 
change  of  information  on  the  progress  of  that  art,  both  tech¬ 
nically  and  commercially,  as  is  done  by  the  electrical  associa¬ 
tions  for  central-station  electrical  service.  The  association  was 
organized  at  the  time  of  the  meeting  of  the  Ohio  Electric  Light 
Asociation  at  Toledo  on  July  15,  1909.  The  present  officers  are: 
President,  Mr.  A.  C.  Rogers,  Toledo;  secretary  and  treasurer, 
Mr.  W.  A.  Wolls,  Columbus;  chairman  of  executive  com¬ 
mittee,  Mr.  E.  F.  Gwynn,  Delaware,  Ohio;  chairman  of  finance 
committee,  Mr.  A.  N.  Cope,  Springfield,  Ohio;  cfiairman  of 
program  committee,  Mr.  D.  J.  Hard,  Cleveland,  Ohio. 


Cleveland  Electrical  Organization. 

At  a  dinner  of  representatives  of  electric  lighting,  manufac¬ 
turing  and  supply  companies  at  the  Euclid  Hotel,  Cleveland, 
Ohio,  on  Oct.  2,  a  temporary  organization  was  formed  for 
that  city,  and  on  Oct.  16  another  meeting  will  be  held,  when  it 
is  expected  that  a  permanent  association  will  be  established. 
Over  200  invitations  to  this  dinner  were  sent  out,  and  about 
125  responded,  almost  every  branch  of  the  business  being  repre¬ 
sented. 

Mr.  H.  H.  Cudmore  was  chosen  chairman  of  the  temporary 
organization,  and  will  have  much  to  do  with  the  preliminary 
work  that  is  to  be  done  before  the  next  meeting.  Among 
those  who  took  part  in  the  discussions  at  the  dinner  were: 
Messrs.  J.  Robert  Crouse,  of  the  National  Electric  Lamp  Asso¬ 
ciation;  A.  W.  McIntyre,  superintendent  of  the  municipal  elec¬ 
tric  lighting  plant,  and  C.  W.  Chappelle,  of  the  General  Electric 
Company.  All  voiced  their  approval  of  the  movement  and  ex¬ 
pressed  their  belief  that  it  will  prove  of  benefit  to  all. 

The  association  will  be  patterned  after  those  in  many  other 
cities,  and  its  aim  will  be  to  bring  about  a  closer  relationship 
of  the  various  interests  through  the  medium  of  good  fellowship 
and  acquaintance.  The  work  before  the  organization  will  be  to 
increase  the  market  for  electrical  products  by  every  means 
possible,  discuss  trade  conditions  and  pursue  such  a  course  as 
to  advance  the  common  interests  of  the  members.  By  securing 
a  clear  understanding  of  the  policy  pursued  by  each,  all  others 
will  be  able  to  work  in  harmony.  Little  differences  will  be  done 
away  with  and  it  is  believed  greater  harmony  will  result  in 
every  way. 

Mr.  J.  Robert  Crouse  will  co-operate  with  Chairman  Cud- 
more  in  the  appointment  of  a  committee  to  frame  up  a  plan  of 
operation  and  at  the  next  meeting  there  will  be  material  to 
work  on  in  the  way  of  completing  the  organization. 


Colorado  Power  Development  Controversy. 

First  Assistant  Secretary  Frank  Pierce,  of  the  United  States 
Interior  Department,  has  recommended  that  the  Department  of 
Justice  take  steps  to  have  the  reservoir  claims  of  the  Denver 
Power  &  Irrigation  Company  set  aside.  It  seems  probable  that 
early  action  will  be  taken  to  cancel  the  patents  of  the  company 
to  the  site  of  the  proposed  plant  in  the  South  Platte  Canyon. 
The  patents  were  issued  a  number  of  years  ago,  and  the  In¬ 
terior  Department  claims  that  the  present  holders  are  obstruc¬ 
tionists,  as  there  are  a  number  of  other  persons  asking  for 
rights  and  promising  immediate  work.  Among  those  who  have 
filed  subsequent  applications  for  reservoirs  are  Messrs.  C.  P. 
Allen,  J.  E.  Maloney  and  William  E.  Bates.  If  the  patent  of  the 
Denver  company  is  canceled  these  parties  will  proceed  to  at¬ 
tempt  to  secure  similar  rights. 

Investigations  have  shown  that  large  quantities  of  power 
can  be  developed  by  building  dams  at  proper  points  in  the 
canyon.  Mr.  J.  E.  Rhodes  is  president  of  the  company  now 


holding  the  patent,  and  it  is  said  that  of  the  $100,000  or  more 
spent  on  the  project,  not  more  than  $3,000  to  $5,000  was  spent 
for  actual  digging  or  construction.  The  company  claims  that  it 
was  interfered  with  by  injunction  proceedings  instituted  by  the 
Colorado  &  Southern  Railway. 


Denver  ioo,ooo-Volt  Substation. 

The  Denver  substation  of  the  Central  Colorado  Power  -Com¬ 
pany  is  now  complete,  with  its  auxiliary  repair  shop,  connected 
by  tracks  with  the  transformer  room.  The  oil  switches  and 
lightning  arresters  for  the  incoming  ioo,ooo-volt  lines  are  lo¬ 
cated  some  distance  from  the  main  building,  and  the  pumps 
for  the  transformer  oil  cooling  are  also  in  a  separate  building  at 
the  edge  of  a  small  creek. 

The  main  building  is  used  for  purely  substation  purposes,  and 
is  in  two  sections.  This  building  has  brick  walls  and  a  concrete- 
slab  roof.  The  windows  throughout  are  wired-glass  in  metal 
frames,  approved  by  the  Underwriters’  Laboratories.  The  doors 
are  standard  partition  fire  doors,  also  approved  by  the  Under¬ 
writers.  The  transformer  room  proper  is  cut  off  from  switch¬ 
board  room,  containing  auxiliary  apparatus  and  a  storage  bat¬ 
tery,  by  a  brick  fire-wall  with  one  opening  protected  by  a 
standard  automatic  fire-door.  The  transformers  are  fed  by 
hollow  brass  busbars  through  condenser-type  roof  bushings. 
The  bushings  in  the  transformer  covers  are  also  of  the  con¬ 
denser  type. 

The  low-tension  buses  are  for  11,000  volts,  which  voltage  is 
handled  in  the  other  division  of  the  building  through  ordinary 
board  arrangements  for  that  voltage.  Auxiliary  transformers 
step  down  to  110  volts  for  switch  control  and  instruments,  and 
the  ii,ooo-volt  circuit  leads  direct  to  the  Denver  Gas  &  Electric 
Company,  at  present  the  only  Denver  customer. 

The  main  building  is  without  a  pound  of  combustible  material 
in  its  structure,  and  a  transformer  oil  fire  is  the  only  possible 
damage.  This,  however,  is  safeguarded  against  by  every  pos¬ 
sible  precaution,  and  the  tanks  are  so  arranged  that  the  trans¬ 
former  room  can  be  flooded  with  carbonic  acid  gas  in  case  of 
necessity. 

The  present  source  of  supply  is  Shoshone,  near  Glenwood 
Springs,  Col.,  but  upon  the  completion  of  the  hydroelectric  de¬ 
velopment  near  Nederland,  Boulder  County,  the  substation  will 
be  extended  and  will  care  for  a  large  share  of  the  Denver  Gas 

Electric  Company’s  demand. 


Another  Subway  Proposition  in  Chicago. 

The  M.  H.  McGovern  Company,  by  Mr.  M.  H.  McGovern,  its 
president,  submitted  a  brief  proposal  to  the  City  Council,  of 
Chicago,  on  Sept.  27,  in  which  it  offered  to  enter  into  a  contract 
to  build  a  subway  system  for  the  city  of  Chicago  in  accordance 
with  plans  and  specifications  to  be  prepared  by  the  city  and  the 
company.  Mr.  McGovern  said  that  he  is  prepared  to  give  any 
necessary  assurance  of  the  financial  backing  of  his  company  to 
the  extent  of  $100,000,000  or  more.  In  his  letter  he  said :  “We 
will  accept  an  ordinance  that  will  give  municipal  ownership  as 
soon,  practically,  as  present  financial  and  legal  conditions  will 
permit,  and  without  delay.”  The  proposal  was  referred  to  the 
committee  on  local  transportation. 

It  is  said  that  this  proposal  comes  from  interests  allied  with 
the  late  E.  H.  Harriman.  Mr.  McGovern  is  reported  to  have 
declared  that  if  awarded  the  contract  his  company  will  guar¬ 
antee  to  complete  a  subway  and  turn  it  over  to  the  city  ready 
for  immediate  use  within  two  years. 

Mr.  Hereley,  the  city  traction  expert,  has  sent  a  communica¬ 
tion  to  the  City  Council  in  which  he  says  that  the  Union  Loop 
for  elevated  railways  should  be  abolished  and  that  a  “down¬ 
town”  subway  should  take  its  place.-  According  to  Mr.  Herely 
a  subway  is  indispensible  to  a  correct  solution  of  the  trans¬ 
portation  problem  in  Chicago.  Mr.  B.  J.  Arnold,  president  of 
the  Board  of  Supervising  Engineers,  Chicago  Traction,  has 
suggested  that  rails  twice  as  long  and  weighing  not  less  than 
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90  lb.  to  the  yard  be  substituted  for  the  present  rails  on  the 
Union  Loop,  thus  eliminating  half  of  the  joints  at  which  most 
of  the  noise  is  created.  But  Mr.  Herely  thinks  that  it  would  be 
a  mistake  to  attempt  at  this  time  to  rehabilitate  the  Union  Loop. 
He  is  of  the  opinion  that  the  structure  should  be  razed  entirely 
within  a  few  years. 


Chicago  Underwriters’  Laboratory. 

At  the  regular  weekly  mid-day  luncheon  of  the  Chicago  Elec¬ 
tric  Club  held  Wednesday,  Sept.  29,  1909,  Mr.  Dana  Pierce, 
electrical  engineer  with  the  Underwriters’  Laboratories  in 
Chicago,  gave  a  summary  of  the  objects  and  general  work  of  the 
laboratories,  referring  in  particular  to  the  electrical  department. 
He  stated  that  the  founding  of  the  laboratories  was  the  out¬ 
growth  of  original  work  done  by  Mr.  W.  H.  Merrill  about 
sixteen  years  ago.  Since  that  time  the  laboratories  have  de¬ 
veloped  to  such  an  extent  that  from  35  to  40  men  are  employed, 
25  of  whom  are  technical  engineers.  In  a  brief  way  Mr.  Pierce 
referred  to  the  principal  function  of  the  laboratories,  which  is 
to  afford  protection  to  the  public  against  loss  by  fire  through 
preventing  the  marketing  and  installation  of  faulty  devices, 
electrical  and  otherwise. 


Impregnation  of  Field  Coils. 

In  a  report  of  the  committee  on  equipment,  submitted  on 
Oct.  6,  to  the  convention  of  the  American  Street  and  Inter- 
urban  Railway  Engineering  Association,  the  impregnation  of 
both  new  and  old  field  coils  was  highly  recommended.  In 
carrying  out  the  impregnation  process  with  wire-wound  field 
coils  the  wire  is  insulated  with  asbestos,  the  asbestos  being 
held  on  by  a  thin  cotton  covering.  The  coil  is  wound  in  a  form 
of  definite  dimensions.  After  winding,  the  coil  is  taken  out  of 
the  form  and  wrapped  with  porous  tape.  The  coil  is  then  filled 
with  asphaltum  compound  by  the  vacuum  process.  The  vacuum 
process  consists  of  putting  the  coils  in  an  air-tight  pot  or  kettle, 
the  same  being  heated ;  while  the  coil  is  hot  the  air  is  exhausted 
from  the  kettle,  thus  taking  the  air  out  of  the  coil.  When  a 
good  vacuum  is  obtained,  hot  melted  asphaltum  is  allowed  to 
flow  in  from  another  kettle,  and  as  soon  as  the  coils  are  covered 
with  asphaltum,  it  is  turned  off  and  air  pressure  is  applied  on 
top  of  the  asphalt  in  the  compounding  kettle  and  thus  the 
asphalt  is  forced  into  all  the  spaces  in  the  coil.  When  cooled 
down  slightly,  the  coils  are  taken  out  and  allowed  to  become 
fairly  cool.  Then  clamping  plates  are  placed  on  the  coil,  both 
back  and  front,  to  bring  the  compounded  coil  to  the  exact  di¬ 
mensions  desired.  After  the  coil  is  cold  the  clamps  are  re¬ 
moved,  the  first  taping  is  removed  and  varnished  cambric  in¬ 
sulation  is  put  on  the  coil.  This  treatment  makes  a  compact 
coil  of  definite  dimensions  which,  when  bolted  up  in  the  motor, 
will  maintain  its  dimension  and  is  not  liable  to  become  loose. 


Chicago  Railroad  Electrification  May  Be 
Compulsory. 

At  a  meeting  of  the  City  Council  of  Chicago,  on  Sept.  27, 
Alderman  B.  W.  Snow,  of  the  Seventh  Ward,  introduced  an 
ordinance  providing  that  after  Jan.  i,  1912,  every  railroad 
company  in  Chicago  shall  operate  all  its  cars  or  trains  within 
a  radius  of  eight  miles  from  the  city  hall  by  electric  energy. 
Within  one  year  after  the  passage  of  the  ordinance  all  rail¬ 
road  companies  in  Chicago  shall  submit  to  the  commissioner  of 
public  works  plans  and  specifications  for  operating  all  of  its 
cars  in  the  city  of  Chicago  by  means  of  electric  energy.  If  the 
commissioner  approves  these  plans  the  railroad  company  pre¬ 
senting  them  shall  proceed  within  six  months  to  begin  to  elec¬ 
trify  its  road  and  shall  continue  the  work  with  reasonable  dili¬ 
gence.  No  railroad  company  shall  operate  its  cars  within  a 
radius  of  eight  miles  of  the  city  hall  after  one  year  from  the 


date  of  the  passage  of  the  ordinance  unless  at  that  time  it  shall 
have  submitted  plans  and  specifications  for  the  electrification. 
The  penalty  provided  for  violating  any  of  the  provisions  of  the 
ordinance  is  a  fine  not  exceeding  $200  for  every  day  the  railroad 
company  continues  to  disregard  the  provisions  of  the  measure. 
The  proposed  ordinance  was  referred  to  the  committee  on  local 
transportation  without  discussion.  As  will  be  seen,  its  pro¬ 
visions  are  drastic.  They  apply  to  all  the  railroads  in  the  city, 
although  more  particularly,  no  doubt,  directed  ^gainst  the  Illi¬ 
nois  Central,  whose  dilatoriness  in  submitting  working  plans  of 
electrification  has  provoked  the  city  officials.  It  is  probable 
that  the  railroad  companies  will  make  a  bitter  fight  to  prevent 
the  adoption  of  this  measure.  The  position  of  the  railroads 
seems  to  be  that  the  proposed  electrification  will  be  exceedingly 
expensive,  and  many  of  them  would  prefer,  perhaps,  to  abandon 
their  suburban  service  altogether  rather  than  to  make  the  im¬ 
provement  within  the  short  space  of  time  provided  by  the 
ordinance.  The  cost  of  making  the  electrification  proposed  is 
roughly  estimated  at  not  less  than  $50,000,000.  In  a  newspaper 
interview  Alderman  Snow  is  reported  to  have  intimated  that 
details  in  the  ordinance  such  as  the  eight-mile  limit  may  be 
subject  to  discussion  and  change  in  the  strenuous  contest  which 
is  sure  to  rise  before  the  local  transportation  committee. 


Gas  Company  Introduces  New  Incandescent 
Electric  Lamp  in  Great  Britain. 

The  British  Welsbach  Company  has  created  a  stir  by  publish¬ 
ing  full-page  advertisements  in  London  dailies  announcing  its 
entry  into  the  electric  lighting  field  with  a  new  metallic-fila¬ 
ment  lamp,  the  invention  of  Baron  Auer  von  Welsbach.  A 
long  list  is  given  of  dealers  in*  London  from  whom  the  lamp 
can  be  purchased,  and  of  gas-light  corporations  in  other  cities 
by  which  it  will  be  supplied.  The  advertisements  include  the 
illustration  reproduced  herewith. 

The  advantages  claimed  for  the  new  lamp  are  longest  life, 
strongest  metallic  filament  and  highest  efficiency;  also,  that 


LONDON  ADVERTISEMENT  OF  NEW  ELECTRIC  LAMP. 

the  lamp  will  burn  in  any  position  and  can  be  used  with  both 
direct  and  alternating  current,  and  for  series  as  well  as 
parallel  lighting.  Prominent  position  is  given  in  the  advertise¬ 
ments  to  the  statement,  “Remember  that  the  electric  metallic- 
filament  lamp  was  invented  by  Baron  Welsbach.”  A  special 
offer  made  for  the  introduction  of  the  lamp  is  as  follows: 

“To  enable  users  to  satisfy  themselves  without  any  additional 
outlay,  of  the  great  superiority  of  Welsbach  filament  electric 
lamps  over  other  types  on  the  market,  as  regards  efficiency, 
strength  and  economy,  we  have  pleasure  in  making  the  follow¬ 
ing  offer:  We  will  remove  the  whole  of  the  carbon  electric 
lamps  from  any  existing  installation  and  will  replace  these 
with  our  standard  Welsbach  filament  electric  lamps  of  at 
least  equal  candle-power  and  will  accept  as  settlement  in  full 
of  our  account  the  difference  saved  by  the  consumer  in  his 
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electric  energy  bill  as  ascertained  by  comparison  with  the  cor¬ 
responding  quarter  of  last  year.  This  offer  stands  good  for 
acceptance,  and  for  free  installation  by  us  through  our  agents, 
anywhere  in  the  United  Kingdom  up  to  and  including  the 
quarter  ending  December,  1909,  so  that  the  test  shall  terminate 
in  the  March  quarter  at  latest.” 

The  Welsbach  Company  has  not  divulged  under  what  patents 
its  lamp  is  manufactured.  It  is  stated  that  the  British  Gen¬ 
eral  Electric  Company  owns  the  fundamental  British  Weis* 
bach  patent  of  1905,  as  well  as  a  number  of  other  patents  is¬ 
sued  to  the  Welsbach  interests,  and  also  owns  the  Just-Hana- 
man  tungsten  lamp  patents,  which  latter  are  claimed  to  antici¬ 
pate  the  Welsbach  invention.  Apparently  the  object  of  the 
gas  company  in  taking  up  the  exploitation  of  an  electric  lamp 
is  to  reduce  the  meter  income  of  central  stations. 


Kansas  Gas,  Water  &  Electric  Light 
Association. 

The  twelfth  annual  meeting  of  the  Kansas  Gas,  Water  & 
Electric  Light  Association  was  held  at  Wichita  on  Sept.  23  and 
24.  The  address  of  welcome  was  delivered  by  Mayor  C.  L. 
Davidson. 

In  outlining  the  work  of  the  association  Mr.  W.  A.  Scothorn 
stated  thfit  during  1907  there  were  in  Kansas  67  private  lighting 
plants  and  26  municipal,  while  at  the  present  time  there  are  75 


private  plants  and  36  municipal.  The  relatively  larger  percent¬ 
age  increase  in  the  municipal  plants  may  be  attributed  to  their 
being  installed  as  a  matter  of  convenience  and  local  pride  in 
towns  that  are  too  small  to  be  attractive  to  capital. 

During  the  meeting  papers  were  presented  by  Mr.  B.  F.  Eyer 
on  “Notes  on  Transformers”;  Mr.  F.  I.  Benson  on  “Tungsten 
Lamps”;  Mr.  W.  E.  Sweezey  on  “Series  Tungsten  Lamps  for 
Street  Lighting”;  Mr.  W.  R.  Murrow  on  “Gas-Engine  Features 
in  the  Central  Station”;  Mr.  A.  L.  Moe  on  “Oil  Engines”;  Mr. 
P.  B.  Chaney  on  “Sizes  of  Single-Phase  Motors” ;  Mr.  J.  C. 
Nicholson  on  “Duties  and  Liabilities  of  Electric  Companies,” 
and  by  Mr.  Johnston  Haywood  on  “Scientific  Illumination.” 
Talks  were  given  on  the  operation  of  municipal  plants  by 
Messrs.  J.  H.  Rathert,  J.  G.  Pease,  W.  B.  Foshay  and  W.  A. 


Scothorn,  and  a  talk  on  electric  washing-machines  was  given  by 
Mr.  E.  E.  Strafford. 

The  following  officers  were  elected:  President,  Mr.  M.  T. 
Flynn,  Kansas  City;  first  vice-president,  Mr.  J.  H.  Rathert, 
Junction  City;  second  vice-president,  Mr.  Charles  D.  Bell,  Inde¬ 
pendence;  third  vice-president,  Mr.  W.  R.  Murrow,  Inde¬ 
pendence;  secretary-treasurer,  Mr.  J.  D.  Nicholson,  Newton; 
executive  committee,  Mr.  W.  B.  Foshay  chairman,  Wichita;  Mr. 

T.  F.  Cole,  Pittsburg,  and  Mr.  B.  F.  Eyer,  Manhattan. 

It  was  decided  to  hold  the  next  meeting  at  Kansas  City,  at 
some  date  not  yet  determined.  Abstracts  of  papers  presented 
are  given  below. 

The  paper  by  Mr.  W.  R.  Murrow  dealt  with  some  of  the  fea¬ 
tures  which  experience  has  shown  to  be  essential  with  any  gas 
engine  from  which  economy  in  operation,  ease  in  making  neces¬ 
sary  repairs  and  long,  steady  running  qualities  are  to  be  ex¬ 
pected.  For  the  cleaning  of  scale,  the  writer  recommended  the 
use  of  one  part  of  muriatic  acid  to  four  of  water,  which  acts 
quickly  and  effectively,  doing  no  damage  to  iron,  steel  or  cop¬ 
per,  and  only  slightly  attacking  brass. 

Several  builders  in  this  country  are  marketing  gas  engines 
that,  so  far  as  fuel  economy  and  general  excellence  in  mechani¬ 
cal  detail  are  concerned,  leave  comparatively  little  to  be  desired, 
but  the  question  of  reliability  hinges  most  largely  upon  one  of 
the  smallest  details  of  the  engine,  namely,  the  ignition  system. 
In  Europe  the  jump  spark  is  in  use  on  more  large  engines  than 
is  any  other  system,  and,  judging  from  the  results  said  to  have 

been  attained,  the  jump-spark 
system  has  reached  a  much 
higher  development  there  than 
in  this  country.  Considered  as  a 
whole,  the  most  reliable  system 
in  ^  use  in  America  to-day  is 
the  electro-magnetic  make-and- 
break,  which  has  been  greatly 
improved  since  its  introduction 
a  few  years  ago.  The  buyer  of 
a  gas  engine  should  insist  upon 
at  least  two  spark  plugs  in  the 
working  end  of  each  cylinder. 
There  should  be  installed  on 
every  engine  safety  stops  which 
will  open  the  ignition  circuit  in 
case  of  excessive  rotative  speed, 
and  as  a  further  precaution  a 
hand-operated  switch  in  the  same 
circuit  should  be  placed  at  some 
convenient  point  away  from  the 
engine  which  it  controls. 

The  paper  by  Mr.  Johnston 
Haywood  outlined  the  methods 
now  in  use  for  determining  the 
watts  required  for  illuminating 
a  certain  area  when  tungsten 
lamps  are  employed.  He  re¬ 
marked  that  good  illumination 
consists  in  having  the  light  on 
the  object  and  not  in  the  eye. 
Where  lamps  are  to  be  placed 
high  above  the  range  of  vision,  it  is  proper  to  use  clear  lamps, 
but  when  they  are  placed  low  enough  to  be  seen  casually,  bowl 
frosted  lamps  should  always  be  installed.  The  author  called 
attention  to  a  certain  store  window  having  a  white  enamel  ceil¬ 
ing  from  which  were  hung,  without  reflectors,  tungsten  lamps  in 
plain  view  from  the  sidewalk.  The  equipment  consumed  60 
watts  per  square  foot  of  illuminated  area.  If  only  3  watts  per 
square  foot  had  been  used  and  the  lamps  had  been  hidden  from 
view  by  means  of  reflectors,  a  first-class  illumination  would 
have  been  olitained,  and  the  goods  would  have  been  advertised 
instead  of  the  lamps. 

The  meeting  was  addressed  by  Mr.  W.  L.  A.  Johnson,  com¬ 
missioner  of  labor  and  state  factory  inspector,  on  the  report¬ 
ing  of  accidents  to  the  State  inspectors.  The  speaker  dis- 
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tc  glance  backward  a  few  years  to  see  the  humble  beginning 
of  exterior  electrical  decoration  on  buildings.  The  illustration 
herewith  is  a  reproduction  of  an  original  picture  showing  the 
first  of  these  decorations  in  New  York  at  the  historic  head¬ 
quarters  of-  the  Edison  Companies  at  65  Fifth  Avenue.  It  was 
installed  in  the  spring  of  1889  on  the  occasion  of  the  Centennial 
celebration  of  the  inauguration  of  George  Washington  as 
President  of  the  United  States.  The  suggestion  for  this  il¬ 
lumination  emanated  from  Mr.  W.  H.  Meadoweroft,  who  had 
been  affiliated  with  Edison  interests  for  some  years,  and  who 
afterwards  became  prominently  identified  with  decorative  light¬ 
ing  as  a  separate  branch  of  the  company’s  business,  in  which  it 
was  succeeded  by  the  General  Electric  Company.  It  will  be 
seen  from  the  illustration  that  compared  with  the  elaborate 
illuminations  of  modern  times  this  pioneer  one  was  simple  and 
meagre,  consisting  only  of  a  number  of  stars  draped  with  red, 
white  and  blue  bunting,  and  each  mounted  with  thirteen  i6-cp 
lamps,  together  with  a  row  of  similar  lampo  on  top  of  the  sign. 
In  the  doorway,  sheltered  from  the  weather,  was  a  small  sign, 
“Edison,”  made  up  with  miniature  lamps  mounted  in  primitive 
and  specially  hand-made  receptacles. 

There  were  only  two  other  electrical  illuminations  in  the 
city  at  this  celebration,  one  being  of  the  Washington  Arch 
(which  was  then  a  wooden  structure  designed  and  erected  for 
this  celebration),  and  the  other  the  Union  League  Club.  The 
beautiful  illumination  of  the  arch  by  incandescent  lamps  was 
designed  by,  and  carried  out  from,  the  Edison  office  under  the 
direction  of  the  late  Luther  Stieringer,  and  was  the  pioneer 
of  his  many  subsequent  magnificent  productions,  such  as  the 
decorative  illuminations  at  the  Chicago  World’s  Fair  of  1893, 
and  the  Pan-American  Exposition  at  Buffalo  a  few  years  after¬ 
ward. 

The  electrical  decorations  of  the  Union  League  Club  in  1889 
consisted  of  festoons  of  red,  white  and  blue  lamps,  arranged 
with  switches  so  as  to  produce  alternate  and  complete  lighting 
effects,  which  at  that  time  were  unique.  This  illumination  was 
planned  by  Mr.  Edward  H.  Johnson,  of  the  Edison  Company. 

These  illuminations  were  lighted  in  the  evenings,  not  only 
during  the  celebration,  but  also  for  a  while  afterward,  and  the 
novelty  attracted  crowds  of  people.  Strange  to  say,  however, 
it  was  two  or  three  years  after  that  time  before  the  idea  of 
electrical  exterior  decorations  seemed  to  make  headway,  but 
in  the  early  nineties  there  began  the  great  advertising  movement 
that  has  grown  by  leaps  and  bounds  until  it  has  assumed  its 
present  ample  dimensions. 

It  is  interesting  to  note  that  as  far  back  as  1883  incandescent 
lamps  were  used  in  signs.  In  that  year  Messrs.  Pottier  & 
Stymus,  of  New  York,  had  an  electric' sign  built  advertising  a 
fair  for  a  hospital.  The  wording  of  the  sign,  which  was  exe¬ 
cuted  in  Roman  letters,  was  “St.  Valentine’s  Market.” 


cussed  fully  the  law  passed  on  March  12,  1909,  relating  to  acci¬ 
dents,  which,  he  said,  had  two  purposes  in  view,  namely,  the 
reporting  and  classifying  of  accidents  to  determine  in  which 
class  of  industries  accidents  occur  most  frequently  and  to  what 
extent,  and  the  enabling  of  competent  authorities  to  determine 
what  recommendation  should  be  made  to  prevent  the  recurrence 
of  such  accidents.  On  the  whole,  it  has  specially  called  attention 
to  the  grave  necessity  of  constructing  mills,  factories,  work¬ 
shops,  industrial  plants  of  all  kinds,  on  the  latest  pattern  and 
most  up-to-date  methods  and  systems,  with  the  primary  view 
of  safety  to  citizens  and  employees.  Mr.  Johnson  asked  for  the 
co-operation  and  support  of  the  members  in  the  execution  of 
the  laws  that  concern  their  plants. 


Electrical  Illuminations 


Accustomed  as  New  Yorkers  are  to  the  electrical  splendors 
of  the  “Great  White  Way,”  with  its  magnificent  nightly  display 
of  many  colored  sparkling  and  brilliant  signs  and  decorations, 
the  profuse  and  beautiful  illuminations  that  have  been  specially 
prepared  for  the  Hudson-Fulton  celebration  have  eclipsed  all 
previous  records,  providing  in  the  whole  a  spectacle  that  should 
fill  the  hearts  of  citizens  of  the  metropolis  with  justifiable  pride. 

Decorative  electric  lighting  has  made  such  marvelous  prog¬ 
ress  within  a  few  years  as  to  have  become  an  integral  part 
of  the  life  of  the  community — so  much  so  that  one  is  apt  to 


The  Hudson-Fulton  Carnival  Parade  in 
New  York  City. 


The  Hudson-Fulton  celebration  was  brought  to  a  close  in 
New  York  City  last  Saturday  night  in  an  immense  carnival 
parade.  As  a  fitting  climax  to  the  week  of  celebration  the  35 
warships  lying  at  anchor  in  the  Hudson  River,  the  public  build¬ 
ings  and  all  of  the  spectacular  effects  installed  for  the  occasion 
were  lighted.  From  the  northernmost  extremity  of  Manhattan 
Island  to  the  far-away  Jersey  coast  the  city  was  one  wide  ban¬ 
ner  of  light.  The  illuminations  which  stood  out  in  striking 
contrast  to  the  tall  buildings,  streets,  etc.,  and  even  the  fantastic 
carnival  procession,  were  the  array  of  battleships  in  the  Hudson 
River  and  the  bridges  spanning  the  East  River. 

The  carnival  parade,  arranged  by  the  German,  Austrian  and 
Swiss  Societies  of  New  York,  which  closed  the  New  York 
Hudson-Fulton  celebration  was  by  no  means  the  least  attractive 
feature.  Fifty  picturesque  floats,  and  marchers  gorgeously  ar¬ 
rayed,  traveled  from  noth  Street  to  Fifty-ninth  Street  and 
Central  Park  West,  and  from  Fifty-ninth  Street  to  Washington 
Square  on  Fifth  Avenue.  The  entire  route  of  the  parade  was 
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forget  that,  as  an  art,  it  has  only  just  come  to  its  majority. 
The  present  generation  cannot  remember  the  time  when  night 
was  not  turned  into  day  by  the  brightness  of  innumerable 
electric  lamps  on  signs  and  decorations  whose  brilliant  and 
sparkling  surfaces  not  only  advertise  their  owners  but  also 
contribute  a  cheerful  radiance  to  the  surroundings. 

Those  of  more  mature  years,  however,  have  recollections  of 
times  in  a  not  very  remote  background  when  the  streets  of 
New  York  took  on  a  more  sedate  and  sombre  hue  after  sun¬ 
down.  But  with  the  advent  of  Edison’s  incandescent  lamp 
came  more  ardent  and  glowing  possibilities  which  have  since 
been  developed  into  the  magnificent  practicabilities  that  are 
now  visible  on  every  side. 

From  the  apex  of  the  present  illuminations  it  is  interesting 
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illuminated  by  strings  of  incandescent  lamps.  The  spectators 
seated  on  the  stands  in  the  Court  of  Honor,  extending  from 
Forty-second  Street  to  Fortieth  Street  on  Fifth  Avenue,  in¬ 
cluded  the  Governor  of  the  State  and  distinguished  foreign 
visitors,  while  the  entire  route  was  peopled  by  strangers  from 
cities  and  towns  outside  of  New  York,  whose  number  was 
estimated  at  over  2,000,000.  Much  to  the  regret  of  the  march¬ 
ing  societies,  none  of  the  floats  could  be  lighted  up  as  had  been 
intended.  Completely  surrounding  each  float  were  to  be  a 
number  of  stalwart  torch  bearers  carrying  gasoline  torches,  but 
this  scheme  had  to  be  abandoned  at  the  last  moment  by  order 
of  the  police. 

The  electrical  illumination  planned  by  the  Hudson-Fulton 
Celebration  Commission,  originally  announced  to  continue  dur¬ 
ing  the  eight  days  of  the  celebration  in  New  York  City,  will 
be  continued  up  to  and  including  the  night  of  Saturday,  Oct.  9. 
'I'his  includes  the  electrical  illumination  of  the  streets  marking 
the  line  of  the  land  parades  during  the  celebration,  as  well  as 
the  Borough  Halls  in  the  five  boroughs,  Washington  Arch,  the 
Soldiers’  and  Sailors’  Monument,  Brooklyn  Academy  of  Arts 
and  Sciences,  the  Martyrs’  Monument  in  Brooklyn,  the  Water 
Tower  in  Brooklyn,  the  b'ast  River  Bridges,  the  Viaduct  and 
Extensions  at  Riverside  Drive,  the  large  battery  of  20  search- 
lamps  at  153d  Street  and  Riverside  drive  and  the  battery  of 
searchlamps  used  to  illuminate  the  tomb  of  General  Grant.  Dur¬ 
ing  the  present  week  the  various  cities  and  towns  along  the 
Hudson  will  continue  the  celebration,  and  on  Saturday  the 
festivities  will  be  brought  to  a  close  by  a  carnival  parade  in 
the  Borough  of  Brooklyn. 


Convention  of  the  I.  E.  S. 


The  third  annual  convention  of  the  Illuminating  Engineering 
Society,  held  in  New  York  during  the  Hudson-Fulton  Celebra¬ 
tion,  on  Sept.  27,  28  and  29,  proved  successful  from  all  points 
of  view.  Even  the  registration,  which  was  decreased  somewhat 
by  reason  of  the  counter  attraction  of  the  celebration,  reached 
the  large  total  of  454,  which  is  54  in  excess  of  the  registration 
at  the  Philadelphia  convention.  A  large  number  of  these  were 
guests,  there  being  83  ladies  and  112  gentlemen  thus  registered, 
but  the  membership  registration  of  259  compares  favorably 
with  the  corresponding  registration  of  242  at  Philadelphia. 

Among  the  features  of  entertainment  provided,  special  men¬ 
tion  should  be  made  of  a  musical  and  reception  in  the  Engineer¬ 
ing  Societies  Building  on  the  evening  of  Sept.  27,  and  a  recep¬ 
tion  and  view  of  the  carnival  lighting  effects  at  the  Machinery 
Club,  on  Sept.  29,  by  the  Holophane  Company.  Automobile 
trips  also  furnished  diversion  for  the  visiting  ladies  during  the 
convention.  In  connection  with  the  convention,  there  was  held 
a  historical  and  educational  exhibit,  where  there  were  shown 
various  commercial  types  of  electric  and  gas  lamps  and  ac¬ 
cessories  representing  the  latest  developments  in  the  production 
and  utilization  of  light. 

PHYSIOLOGICAL  EFFECTS  OF  RADIATIO.N’. 

A  noteworthy  lecture  was  delivered  on  the  evening  of  Sept. 
28  by  Dr.  C.  P.  Steinmetz.  The  title  of  the  lecture  was  “The 
Physiological  Effects  of  Radiation,”  but  the  speaker  announced 
that  his  task  would  be  limited  to  those  radiations  external  to 
the  visible  spectrum,  and  that  he  would  discuss  such  methods 
as  could  be  employed  to  avoid  the  disadvantageous  results  from 
such  radiation,  or  to  take  advantage  of  such  advantageous  fea¬ 
tures  as  might  be  found  to  exist. 

The  history  of  investigation  of  the  effects  of  ultra-violet 
light  is  similar  to  that  connected  with  resonance  in  electric 
circuits.  It  has  been  the  practice  in  the  past  to  attribute  to 
resonance  any  effect  in  the  electric  circuit  which  could  not  be 
explained  by  well  understood  laws.  In  the  same  way,  any 
misunderstood  effects  of  radiation  have  been  attributed  to 
ultra-violet  light.  The  statement  has  frequently  been  made 
that  short  wave  lengths  are  harmful  to  the  eyes,  and  it  has 
often  been  said  that  lamps  which  produce  short  wave  lengths 


necessarily  have  an  injurious  effect  on  the  eyes.  The  fact  of 
the  matter  is  that  daylight  contains  proportionately  even  more 
ultra-violet  light  than  any  of  the  light  from  the  common  arti¬ 
ficial  sources.  Beyond  any  doubt,  harm  has  been  produced  as 
a  result  of  the  introduction  of  artificial  lighting,  but  such 
harm  is  attributable  more  to  the  fact  that  humanity  now  makes 
use  of  the  eyes  for  more  hours  per  day  than  formerly,  rather 
than  to  any  injurious  effect  produced  by  artificial  light  itself. 
That  is  to  say,  on  account  of  the  fact  that  artificial  light  is 
now  available,  humanity  continues  for  probably  18  hours  work 
which  could  in  past  ages  be  conducted  for  only  about  12  hours. 

The  harmful  effects  due  to  radiation  which  does  not  fall 
within  the  visible  spectrum  may  be  classified  as  indirect,  direct 
and  specific.  One  of  the  indirect  effects  is  that  connected  with 
the  attempt  of  the  eye  to  match  colors  when  the  light  is  of  an 
improper  tint.  In  such  a  case  there  is  an  over-straining  of  the 
eye  which  attempts  to  overcome  the  deficiency  by  adjusting  it¬ 
self  to  the  abnormal  conditions.  As  a  direct  effect  may  be 
rioted  what  may  be  called  a  “power  blow”  upon  the  eye.  Such 
a  blow  is  produced  when  energy  reaches  the  eye  at  a  rate  con¬ 
siderably  greater  than  that  for  which  the  eye  is  momentarily 
adjusted.  The  mechanism  of  the  eye  is  so  arranged  that  the 
pupil  contracts  in  order  to  reduce  the  light  reaching  the  retina 
to  the  proper  value.  When  radiations  suddenly  impinge  upon 
the  eye  at  an  excessive  rate,  the  mechanism  is  unable  to  act 
instantaneously,  and  the  eye  receives  a  damaging  blow ;  such 
a  blow  is  caused  by  the  light  from  an  electric  arc  in  the  case 
of  a  short-circuit.  Exposure  to  an  explosion  of  this  nature 
produces  temporary  blindness,  but  the  recovery  of  the  eye  is 
relatively  quite  rapid.  In  regard  to  such  power  blow,  artificial 
light  is  much  more  harmful  than  is  natural  light.  The  blow 
can  be  said  to  be  due  almost  exclusively  to  the  infra-red  radia¬ 
tion. 

Certain  specific  effects  can  be  attributed  to  radiations  of 
various  frequencies.  Moderate  frequency  radiations  are  some¬ 
what  harmful,  while  high-frequency  ultra-violet  light  in  con¬ 
siderable  quantity  is  very  harmful.  The  harm  produced  by 
such  radiations  becomes  apparent  at  a  very  slow  rate,  and  the 
recovery  therefrom  is  extraordinarily  gradual.  For  example 
there  may  be  cited  the  case  of  an  investigator  who  subjected  his 
eyes  to  the  unshielded  mercury  vapor  arc;  the  recovery 
from  the  injury  to  his  eyes  required  practically  eight  years. 
The  symptoms  of  trouble  from  high-frequency  radiations  are 
headaches  and  a  blurring  of  the  vision. 

The  radiations  from  the  commercial  form  of  incandescent 
electric  lamps  contain  practically  no  ultra-violet  light.  The 
common  carbon  arc  lamp  gives  forth  a  limited  amount  of  ultra¬ 
violet  radiation.  Arc  lamps  of  the  flaming  and  luminous  types 
give  a  considerable  amount  of  ultra-violet  light.  Such  lamps 
must  be  provided  with  enclosing  globes.  For  this  purpose  even 
clear  glass  is  quite  effective,  because  it  is  opaque  to  ultra-violet 
light.  The  common  low-temperature  mercury-vapor  lamp  pro¬ 
duces  ultra-violet  light  in  considerable  quantity,  but  is  harmless 
on  account  of  the  fact  that  the  arc  is  surrounded  by  glass.  The 
high  temperature  mercury-vapor  lamp  is  provided  with  a  quartz 
tube,  through  which  the  ultra-violet  light,  if  produced,  would 
pass  readily.  However,  the  high  temperature  lamp  gives  forth 
almost  no  ultra-violet  radiations.  An  effective  method  of  de¬ 
tecting  the  presence  of  ultra-violet  light  is  by  noting  the  odor 
of  ozone,  which  is  either  caused  by,  or  produced  simultane¬ 
ously  with,  such  light.  As  a  matter  of  fact,  it  is  not  improbable 
that  the  destruction  of  organic  tissue  by  ultra-violet  light  re¬ 
presents  the  tearing  apart  of  oxygen  molecules  in  the  produc¬ 
tion  of  ozone. 

Among  the  advantageous  characteristics  of  radiation  not 
found  within  the  visible  spectrum  may  be  mentioned  the  bene¬ 
ficial  effect  upon  plant  life,  and  the  destructive  effect  upon  cer¬ 
tain  germs.  It  may  safely  be  stated  that  all  of  our  energy 
comes  from  the  sun.  Even  the  energy  found  in  animals  may 
be  attributed  indirectly  to  the  rays  from  the  sun,  in  that  such 
rays  are  necessary  to  plant  life,  and  animals  obtain  chemical 
energy  from  plants  either  directly  or  indirectly.  Along  the 
line  of  electrotherapeutics,  considerable  use  is  being  made  of 
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radiations  for  the  cure  of  disease.  A  study  of  the  harmful  and 
beneficial  effects  of  all  types  of  radiation  will,  therefore,  be¬ 
come  of  predominating  importance  to  the  medical  profession. 

In  the  discussion  of  a  paper  by  Dr.  H.  E.  Ives  on  the  allow¬ 
able  amplitudes  and  frequencies  of  voltage  fluctuations  in  in¬ 
candescent-lamp  work,  Mr.  G.  S.  Merrill  outlined  a  certain 
series  of  experiments  made  upon  lamps  under  actual  service 
conditions  and  stated  that  the  heavy  filament  series  tungsten 
lamp  can  be  operated  at  a  frequency  of  25  cycles  without  pro¬ 
ducing  any  objectionable  flicker.  Mr.  B.  F.  Fisher,  Jr.,  called 
attention  to  the  relation  of  the  environment  upon  the  value  of 
the  frequency  below  which  flicker  becomes  perceptible,  and 
remarked  that  the  surroundings  must  be  taken  into  considera¬ 
tion  when  specifying  the  critical  frequency.  Dr.  C.  H.  Sharp 
said  that,  on  account  of  the  extra  sensitiveness  of  the  periph¬ 
ery  of  the  retina  to  flicker  which  may  not  be  observed  when 
the  sight  is  directed  toward  the  lamp,  a  higher  frequency  is 
required  for  peripheral  vision  than  is  necessary  for  direct 
observation.  He  expressed  the  opinion  that  a  frequency  of  25 
cycles  is  too  low  for  a  large  number  of  purposes.  Dr.  E.  P. 
Hyde  discussed  the  fact  that  in  certain  cases  where  flicker  is 
not  perceptible  a  moving  object  is  seen  as  a  series  of  separate 
objects.  Such  a  case  exists  even  when  a  frequency  as  high  as 
60  cycles  is  used  with  vapor-tube  lamps. 

In  discussing  the  paper  by  Dr.  Louis  Bell  on  “The  Principles 
of  Shades  and  Reflectors,”  Mr.  V.  R.  Lansingh  remarked  that 
even  when  a  polished-metal  surface  is  used  as  a  mirror  the 
absorption  is  never  less  than  15  per  cent,  and  may  be  much 
more.  The  mirror  reflector  possesses  an  advantageous  feature 
in  that  the  curve  of  light  distribution  can  be  varied  at  will  by 
easily  understood  changes.  With  prismatic  reflectors  there  is 
a  combination  of  reflection  and  refraction  which  is  difficult  to 
follow  completely.  However,  by  proper  designing  methods 
almost  any  desired  distribution  curve  can  be  obtained  with  a 
small  amount  of  light  absorption. 

Mr.  Bassett  Jones,  Jr.,  explained  the  observed  fact  that  the 
light  distribution  produced  by  a  flat  reflector  does  not  differ 
greatly  from  that  produced  by  a  conical  reflector  on  the  basis 
of  the  radiation  from  illuminating  surfaces.  For  example, 
assuming  a  uniform  normal  surface  brilliancy  the  light  emitted 
from  an  aperture  of  an  irregular  body  whose  interior  surface 
pves  forth  luminous  radiations  is  the  exact  equivalent  of  the 
hght  given  by  a  plane  surface  equal  in  dimensions  to  the  aper¬ 
ture  itself.  Mr.  Jones  described  a  rearrangement  of  reflectors 
and  diffusing  plates  by  which  the  apparent  absorption  by  the 
glass  plates  was  decreased  from  38  per  cent  to  9  per  cent.  The 
decrease  was  attributable  to  the  counter  reflection  when  the  sur¬ 
faces  were  properly  placed  with  reference  to  the  source  of 
light. 

Mr.  A.  A.  Wohlauer  showed  in  what  manner  polar  co-ordi¬ 
nate  paper  can  be  used  in  the  solution  of  complex  illuminating 
engineering  problems. 

In  reply  to  a  question  by  Mr.  H.  T.  Owens,  Dr.  Bell  stated 
that  the  absorption  of  light  by  a  globe  surrounding  a  lamp  is 
independent  of  the  diameter  of  the  globe  when  the  source  of 
light  is  at  its  center.  He  remarked  that  the  reflection  from  a 
good  mirror  in  the  best  condition  amounts  to  from  82  per  cent 
to  84  per  cent  of  the  incident  light. 

In  presenting  his  paper  entitled  “Standard  Relations  of  Light 
Distribution,”  Mr.  A.  J.  Sweet  stated  that  in  a  very  large  num¬ 
ber  of  cases  it  is  possible  to  obtain  the  desired  density  and  uni¬ 
formity  of  illumination  by  installing  the  proper  one  of  a  few 
definite  styles  of  reflectors  and  lighting  units,  provided  only 
that  the  units  are  correctly  spaced  for  the  reflectors  employed. 
The  simple  rules  for  installing  the  lighting  units  could  well  be 
distributed  in  leaflet  form  with  each  shipment  made  by  the 
manufacturers. 

Mr.  J.  K  Woodwell  expressed  his  agreement  with  the  author 
as  to  the  advantages  to  be  derived  from  standardizing  lighting 
units  and  the  methods  of  installing  them,  but  called  attention 
to  the  undesirable  results  accompanying  the  attempt  on  the 
part  of  an  uninformed  person  to  design  illuminating  installa¬ 
tions  by  means  of  rules  the  significance  of  which  he  cannot 


understand.  He  thought  it  best  not  to  carry  standardization 
too  far. 

Mr.  L.  R.  Hopton  claimed  that  uniformity  of  illumination  is 
often  undesirable,  especially  in  homes.  He  said  that  the  re¬ 
flectors  described  by  Mr.  Sweet  as  suitable  for  giving  uniform 
illumination  possess  the  disadvantageous  feature  of  subjecting 
the  eye  to  too  high  a  brilliancy. 

Mr.  E.  L  Elliott  outlined  the  need  for  standardization  and 
stated  that  efforts  along  this  line  encounter  opposition  on  the 
part  of  almost  all  of  the  fixture  manufacturers. 

HETEROCHROMATIC  PHOTOMETRY. 

In  his  paper  on  the  problems  of  heterochromatic  photometry, 
Mr.  P.  S.  Millar  called  attention  to  the  fact  that  while  the 
candle-power  of  a  tungsten  lamp  or  of  a  mantle  gas  lamp  may 
be  stated  with  fair  accuracy,  yet  tests  of  illuminants  whose  color 
values  differ  largely  from  the  color  values  of  standard  lamps 
are  uncertain  to  a  degree  which  is  beyond  the  limits  allowable 
in  good  engineering  practice. 

The  problem  of  heterochromatic  photometry  is  a  big  one — 
too  difficult  of  solution  for  one  man  or  for  one  laboratory. 
There  may  be  no  thoroughly  satisfactory  solution — all  may  be 
compelled  to  adopt  some  compromise  method  calculated  to  yield 
at  least  consistent  results,  but  before  anything  can  be  done  all 
pertinent  facts  must  be  considered  and  a  large  amount  of  in¬ 
vestigation  must  be  completed.  More  or  less  desultory  experi¬ 
mentation  has  been  undertaken  in  various  laboratories.  The  re¬ 
sults  should  be  co-ordinated  and  further  experimentation  in 
various  laboratories  should  be  conducted  along  lines  best  de¬ 
signed  to  promote  a  solution  of  the  problem.  Before  practice 
can  be  standardized  we.  must  have  authoritative  action  of  some 
kind.  Before  standardization  can  be  arrived  at  it  must  be 
determined  which  is  the  best  or  most  practicable  method  to  use 
in  transferring  from  the  present  standard  to  one  of  another 
color.  All  of  these  matters  require  concerted  and  vigorous 
action  on  the  part  of  those  qualified  to  assist  in  arriving  at  a 
best  solution. 

The  discussion  of  Mr.  Millar’s  paper  was  opened  by  Dr. 
C.  P.  Steinmetz,  who  remarked  that  it  is  impossible  to  express 
the  value  of  green  light,  for  example,  in  terms  of  red  light. 
By  means  of  photometry  the  actinic  effects  can  be  compared, 
while  a  bolometer  may  be  used  for  showing  the  relative  values 
of  the  heating  effects.  In  one  case  a  certain  ratio  will  be  ob¬ 
tained,  while  in  the  other  case  a  different  ratio  will  be  shown, 
neither  ratio  being  a  correct  one  as  concerns  the  visual  effects. 
A  good  method  of  comparison  is  one  based  on  the  reading  dis¬ 
tance — that  is,  the  distances  at  which  certain  print  of  meaning¬ 
less  words  can  just  be  read  when  illuminated  with  first  the  one 
and  then  the  other  light. 

Dr.  Louis  Bell  stated  that  in  conducting  heterochromatic 
photometric  experiments  it  is  essential  to  eliminate  all  observ¬ 
ers  having  defective  color  vision. 

Prof.  S.  W.  Ashe  remarked  that  the  mere  fact  that  the  flicker 
photometer  gives  results  which  differ  from  those  given  by 
several  other  photometers  should  not  be  taken  as  a  proof  of  the 
inaccuracy  of  the  former,  because  the  latter,  although  agreeing 
among  themselves,  may  be  subjected  to  similar  errors. 

A  motion  by  Mr.  Millar  that  the  convention  request  the 
president  to  commend  to  the  attention  of  the  council  the  need 
for  the  consideration  of  standardization  of  methods  in  hetero¬ 
chromatic  photometry,  being  seconded  by  Dr.  Steinmetz,  was 
carried  unanimously. 

FACTORY  LIGHTING. 

The  disadvantageous  features  of  localized  and  highly  concen¬ 
trated  illumination  as  commonly  used  in  many  factories  were 
discussed  at  length  in  the  paper  by  Mr.  L.  B.  Marks.  In  in¬ 
stallations  of  this  kind  the  illumination  produced  by  each  lamp 
is  confined  to  a  very  small  zone  which  is  brilliantly  illuminated, 
while  contiguous  parts  of  the  working  space,  where  good  light  is 
needed,  are  in  comparative  darkness.  The  actual  intensity  of 
illumination  directly  underneath  the  lamps  is  in  most  cases  sev¬ 
eral  times  as  much  as  is  desirable  to  secure  the  best  vision. 

With  the  localized  system  of  illumination  as  installed  in  fac- 
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tories,  there  is  a  maximum  of  direct  reflection  of  light  from 
the  working  parts  of  the  machines.  Owing  to  the  location  of 
the  lighting  source  with  reference  to  the  object  illuminated,  a 
considerable  percentage  of  light  from  the  lamp  is  reflected  di¬ 
rectly  from  the  work  to  the  eye  of  the  operator.  The  direct 
reflected  light  does  not  increase  the  ability  of  the  operator  to 
see  the  object,  but,  on  the  contrary,  decreases  his  visual  acuity 
and  necessitates  the  use  of  a  far  greater  amount  of  localized 
light  than  would  be  needed  if  there  were  no  direct  reflection. 
Measurements  made  by  the  author  at  five  typewriter  factories 
showed  excessive  reflection  of  light,  especially  from  the  type¬ 
writing  machines  in  the  aligning  department.  The  illumination 
measurement  at  one  of  these  machines  showed  that  fully  10 
per  cent  of  the  incident  light  was  directly  reflected  from  the 
machine  into  the  eyes  of  the  operator.  This  abnormal  reflection 
reacts  on  the  eyes  of  the  operator  and  albeit  the  high  intensity 
of  concentrated  light  on  these  machines,  accounts  in  a  large 
measure  for  the  complaint  of  inadequate  illumination  in  the 
aligners’  department. 

In  a  system  of  localized  illumination,  such  as  is  employed  in 
these  factories,  it  is  necessary  to  readjust  frequently  the  height 
and  position  of  the  lamps  to  suit  the  requirements  of  the  work. 
The  drop  lamps  are  necessarily  placed  quite  close  to  the  work. 
Each  operator  adjusts  the  position  of  his  lamp  close  enough  to 
his  work  to  give  an  illumination  which  is  satisfactory  to  him. 
As  a  result  of  this  practice  it  sometimes  happens  that  the  opera¬ 
tor,  in  order  to  secure  suitable  illumination  on  his  work,  may 
so  adjust  his  lamp  that  part,  or  all,  of  the  light  therefrom  shines 
directly  into  the  eyes  of  his  neighbor. 

There  appears  to  be  a  natural  tendency  on  the  part  of  the 
operator  to  place  his  lamp  as  close  as  possible  to  the  field  which 
is  to  be  illuminated.  The  operator  may  be  content  for  a  while 
with  the  localized  lamp  2  ft.,  or  even  3  ft,  above  his  work, 
but  experience  shows  that  when  the  matter  of  adjustment  is 
left  to  him,  he  will,  as  a  rule,  ultimately  lower  the  lamp  to  a 
lK)sition  as  close  to  the  work  as  it  is  possible  to  locate  the  lamp 
without  actual  physical  interference  with  the  operation  of  the 
machine  or  the  performance  of  the  work. 

The  frequent  handling  of  the  lamps  by  the  operators  to 
adjust  the  height  and  position  of  the  lighting  units  results  in 
soiling  the  lamps  and  reflectors.  It  is  not  unusual,  in  most  of 
the  departments,  to  find  finger  marks  on  the  glass  bulbs  and  on 
the  reflecting  surface  of  the  shades,  which  latter  are  in  many 
instances  so  smutted  from  handling  that  they  are  practically 
worthless  as  reflectors.  The  proximity  of  the  lamps  and  re¬ 
flectors  to  the  machines  accounts  in  some  cases  for  the  rapfd 
accumulation  of  gritty  and  oily  material  on  the  former.  This 
is  especially  true  of  the  grinding,  the  buffing  and  the  automatic- 
■  screw  machine  departments,  in  which  the  lamps  and  reflectors 
are  begrimed  and  oil-spattered.  The  measurements  showed 
that  almost  double  the  amount  of  light  was  given  on  the  work¬ 
ing  plane  when  a  clean  reflector  was  substituted  for  a  deterior¬ 
ated  reflector. 

The  handling  of  the  lamps  by  the  operators  and  the  disposi¬ 
tion  of  the  latter  to  place  the  lamps  as  close  as  possible  to  the 
work  sometimes  lead  the  operators  to  bend  the  reflectors  and 
force  them  into  some  convenient  part  of  the  machine  close  to 
the  work.  In  some  instances  where  it  is  impossible  to  lodge  the 
lamp  in  a  convenient  part  of  the  machine  because  of  the  large 
size  of  the  reflector,  the  refl^tor  is  removed  by  the  operator 
and  the  bare  lamp  used. 

The  frequent  adjustments  and  readjustments  of  the  lamps 
unnecessarily  occupy  the  time  of  the  operator  and  to  some  ex¬ 
tent  distract  his  attention  from  his  work.  The  multiplicity  of 
dangling  wires  from  the  drop  lamps  presents  an  unsightly  ap¬ 
pearance.  Moreover,  those  wires  are  apt  to  be  in  the  way  of 
moving  parts  of  the  machinery,  etc. 

In  some  cases  the  eyes  of  the  operator  are  very  close  to  the 
reflector  and  are  affected  by  the  heat  of  the  lamp.  Objection¬ 
able  shadows  are  cast  by  the  reflectors,  lamp  supports,  drop 
cords  and  hangers.  The  shops  present  a  gloomy  appearance  at 
night.  Even  when  all  of  the  local  lamps  are  in  operation,  the 
intensity  of  the  general  illumination  on  the  working  plane  in 


locations  outside  of  the  restricted  field  illuminated  by  the  drop 
lamps  is  at  best  only  about  0.25  foot -candle,  being  less  than 
C.15  foot -candle  in  most  of  the  departments,  and  in  some  less 
than  0.03  foot-candle.  The  extremely  low  degree  of  general 
illumination  in  the  shops  makes  it  difficult,  if  not  impossible,  for 
the  foreman  to  exercise  the  same  character  of  supervision  at 
night  as  he  does  in  the  daytime,  and  makes  it  more  difficult 
to  guard  against  factory  accidents. 

With  the  present  system  of  localized  illumination  in  the 
shops,  advantage  cannot  be  taken  at  night  of  the  reflecting  and 
diffusing  value  of  the  walls  and  ceilings,  whereas  in  the  day¬ 
time  the  walls  and  ceilings  are  used  to  great  advantage  in  re¬ 
flecting  and  diffusing  natural  illumination. 

A  remedy  for  the  objectionable  features  of  concentrated  fac¬ 
tory  lighting  lies  in  the  use  of  a  suitable  degree  of  general 
illumination  and  moderate  intensity  of  localized  lighting. 

Of  the  two  papers  dealing  with  vacuum-tube  lamps,  that  of 
Dr.  E.  P.  Hyde  and  Mr.  J.  E.  Woodwell  gave  considerable  in¬ 
formation  concerning  the  advantages  of  using  two-phase  cur¬ 
rents  in  two  lamps  in  order  to  overcome  the  objectionable 
flicker.  When  a  single  lamp  is  employed  the  illumination  re¬ 
duces  to  zero  twice  per  cycle,  while  when  two  tubes  were  con¬ 
nected  on  separate  circuits  of  a  two-phase  system  the  illumina¬ 
tion  reduced  to  only  50  per  cent  of  its  maximum  value  during 
each  cycle. 

Calorimeter  tests  of  the  tube  using  carbon  dioxide  showed 
that  the  light  has  a  color  somewhere  between  daylight  at  mid¬ 
day  and  twilight.  Moreover,  it  possesses  a  fine-line  spectrum 
which  is  almost  continuous,  thus  showing  that  all  colors  are 
Jtpresented  in  the  light. 

In  discussing  the  paper  on  the  vacuum-tube  lamp  by  Dr.  C.  H. 
Sharp  and  Mr.  P.  S.  Millar,  in  which  a  specific  consumption  of 
2.48  watts  per  mean  spherical  candle-power  was  assigned 
to  the  tube  using  nitrogen  vapor,  Mr.  C.  D.  Warner  claimed 
that  the  tube  when  properly  adjusted  has  sometimes  given  an 
efficiency  50  per  cent  greater  than  the  value  indicated  in  the 
paper. 

Care  and  Operation  of  Storage  Batteries. 

A  large  audience,  composed  principally  of  steam-railroad  men, 
gathered  at  the  rooms  of  the  Western  Society  of  Engineers  in 
Chicago  on  the  evening  of  Sept.  23  on  the  invitation  of  the 
Electric  Storage  Battery  Company  to  attend  a  smoker  at 
which  Mr.  H.  M.  Beck,  one  of  the  Chicago  engineers  of  the 
company,  delivered  an  illustrated  lecture  on  “Care  and  Opera¬ 
tion  of  Storage  Batteries.”  Mr.  Godfrey  H.  Atkin,  manager  of 
the  Chicago  office  of  the  company,  presided,  and  in  welcoming 
his  guests  he  explained  the  necessity  for  careful  and  intelligent 
operation  of  storage  batteries.  Mr.  Atkin,  in  referring  to  the 
automobile  situation,  made  the  interesting  remark  that  his  com¬ 
pany  has  distributed  over  a  million  instruction  books  relating  to 
the  care  of  batteries.  He  also  said  that  representatives  of  the 
signaling,  maintenance  and  telegraph  departments  of  all  the 
railroads  in  the  Chicago  territory  were  in  attendance  at  the 
meeting. 

Mr.  Beck’s  address,  illustrated  by  diagrams  and  photographs 
thrown  on  the  screen,  was  an  interesting  and  original  contribu¬ 
tion  to  a  subject  that  has  received  much  attention.  Among 
other  things  the  speaker  said  that  the  space  where  the  battery 
is  installed  should  be  suitable  for  the  purpose  in  accessibility, 
ventilation  and  light.  As  the  escaping  fumes  of  a  storage  bat¬ 
tery  may  be  explosive  under  some  conditions,  the  matter  of 
ventilation  is  particularly  important.  An  exposed  flame  should 
not  be  brought  near  the  battery.  In  installing  the  battery  care 
should  be  taken  to  see  that  the  cells  are  properly  connected  as 
to  polarity.  This  is,  of  course,  self-evident,  but  the  speaker  re¬ 
marked  that  it  is  astonishing  how  many  people,  including  bat¬ 
tery  men  themselves,  sometimes  neglect  this  fundamental  pre¬ 
caution.  Another  point  is  to  be  sure  that  the  wood  separators 
are  always  kept  wet. 

Initial  charging  of  a  battery  should  be  long  and  thorough, 
and  should  last  at  least  60  hours.  After  setting  up.  the  batteries 
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should  be  charged  at  once,  as  the  plates  are  liable  to  sulphate 
if  left  standing  before  the  initial  charge.  It  is  of  prime  im¬ 
portance  to  have  the  initial  charge  complete ;  it  is  better  to  have 
it  too  long  than  too  short. 

In  regular  operation  the  charging  of  the  battery  is  the  most 
important  feature  in  connection  with  its  use.  There  should  be 
occasional  overcharges — that  is,  prolonging  the  charge  beyond 
the  time  when  the  voltage  and  specific  gravity  reach  the  maxi¬ 
mum — and  these  overcharges  should  last  from  one  to  four 
hours  after  the  maximum  capacity  of  the  battery  has  been 
reached.  To  determine  when  the  cells  are  fully  charged,  gravity 
tests  are  to  be  recommended  in  preference  to  the  use  of  the 
voltmeter,  wherever  practicable.  Mr.  Beck  showed  a  number 
of  recent  improvements  in  hydrometers,  including  hydrometer 
syringes  and  signaling  hydrometers — that  is,  hydrometers  ar¬ 
ranged  to  give  a  signal  by  ringing  a  bell  when  a  predetermined 
gravity  has  been  reached. 

It  is  very  important  to  keep  the  height  of  the  electrolyte 
permanent.  For  this  purpose  automatic  cell  fillers  are  used  in 
large  installations.  Charging  is  complete  when  the  maximum 
gravity  or  voltage  is  reached.  In  discharging  the  principal  pre¬ 
caution  to  be  observed  is  not  to  discharge  the  battery  too  far; 
the  discharge  limit  of  the  manufacturer  should  never  be  ex¬ 
ceeded.  Test  readings  are  valuable,  and  it  is  well  to  keep  a 
record  of  them. 

In  inspecting  the  batteries  the  operator  should  look  out  for 
falling  off  in  gravity  or  voltage.  Notice  whether  there  is  a  lack 
of  gassing  in  charging  or  a  change  in  the  color  of  the  plates. 
All  these  symptoms  are  indications  of  trouble.  Sediment  should 
never  be  allowed  to  collect  in  the  jars  till  it  reaches  the  plates. 
In  cleaning  the  cells  the  plates  should  not  be  allowed  to  get 
dry.  To  replace  evaporation  distilled  water  should  be  used  if 
pure  rainwater  or  satisfactory  spring  or  river  water  (by  analy¬ 
sis)  cannot  be  obtained. 

Some  of  the  practical  precepts  of  Mr.  Beck  were  as  follows : 
Avoid  incomplete  charging.  Do  not  replace  the  evaporation 
with  electrolyte  instead  of  water.  The  cadmium  test  is  not 
recommended  for  general  use,  and  if  used  should  be  employed 
with  care  and  intelligence.  However,  if  properly  used  it  is 
sometimes  a  help  in  determining  the  relative  condition  of  dif¬ 
ferent  cells  in  a  battery.  The  new  mercury  type  of  amp-hour 
meter  is  promising  for  use  in  determining  the  input  and  output 
of  a  battery  under  certain  conditions.  It  is  to  be  remembered 
that  the  efficiency  of  a  battery  varies  with  the  amount  of  work 
it  does.  If  a  battery  is  to  be  kept  in  good  condition,  it  must  be 
overcharged  occasionally,  at,  say,  two-week  intervals,  and,  by 
means  of  the  amp-hour  meter,  readings  should  be  kept  of  these 
overcharges  and  also  of  the  regular  charges  to  observe  the  con¬ 
duct  of  the  battery  compared  with  its  own  previous  record. 

In  conclusion,  the  lecturer  explained  a  number  of  pictures 
designed  to  illustrate  more  particularly  the  use  of  batteries  for 
railway  signaling  and  car  lighting.  In  the  discussion  Mr.  Beck 
answered  a  number  of  practical  questions.  He  said  that  in 
overcharging  the  rate  of  charge  should  never  be  below  one- 
half  of  the  normal  rate,  and  probably  the  normal  rate  is  prefer¬ 
able.  Glass  covers  for  battery  jars  or  tanks  are  a  good  thing 
where  wood  separators  are  used ;  they  cause  some  trouble  where 
it  is  necessary  to  remove  them  for  inspection.  The  use  of  wood 
separators  is  recommended  in  old  cells,  and  they  should  be  put 
in  at  the  time  of  cleaning.  There  is  little  objection  to  con¬ 
tinuous  charging  at  a  low  rate  of  charge. 

In  case  the  battery  is  not  going  to  be  used  for  a  number  of 
months  it  is  best  to  charge  it  at  intervals  of,  say,  two  weeks, 
and  for  the  rest  of  the  time  allow  it  to  remain  on  open  circuit. 
An  alternative  is  to  take  the  battery  apart  entirely,  but  this 
requires  considerable  trouble  and  on  reassembling  the  battery 
is  to  be  subjected  to  a  long  initial  charge,  as  in  the  case  of  a 
new  battery.  It  is  not  necessary  to  discharge  a  battery  not  in 
use  if  kept  on  open  circuit.  In  ordinary  operation  the  deteriora¬ 
tion  of  positive  Plante  plates  due  to  gassing  is  not  apt  to  prove 
very  serious;  there  is  a  greater  possibility  of  danger  from  this 
cause  in  the  use  of  pasted  plates. 

In  high  temperatures,  batteries  are  unfavorably  affected  in 


efficiency  in  several  ways.  Low  temperatures,  on  the  other 
hand,  have  no  permanent  effect  on  storage  batteries.  The 
freezing  point  of  1200-point  electrolyte  is  25  deg.  below  zero 
Fahr.  An  electrolyte  of  1250  points  will  not  freeze  at  55  deg. 
below  zero  Fahr.,  although  it  will  become  thick.  The  life  of  any 
plate  depends  entirely  on  how  it  is  used.  Rolled-lead  negative 
plates  have  given  steady  service  for  five  years.  A  small  amount 
of  blistering  on  plates  is  not  alarming,  as  it  is  normal  in  some 
types  of  batteries.  Lake  Michigan  water,  as  obtained  from  the 
municipal  water  works  in  Chicago,  is  a  safe  water  to  use  in 
batteries  if  it  is  filtered. 

At  the  conclusion  of  the  discussion  Mr.  Atkin  led  the  way  to 
a  near-by  restaurant,  where  all  the  gentlemen  present  were 
entertained  at  supper. 


Massachusetts  Commission  News. 


The  Massachusetts  Railroad  Commission  has  decided  in  favor 
of  the  street-railway  companies  in  the  petition  of  citizens  of 
New  Bedford  asking  for  a  fare  reduction  of  from  10  cents  to 
5  cents  between  the  center  of  the  city  and  the  Freetown  line. 
There  was  little  doubt  as  to  the  outcome  of  this  case,  since  no 
evidence  was  submitted  at  the  recent  public  hearing  to  show 
upon  what  legal  grounds  the  fare  could  properly  be  decreased. 
The  Union  Street  Railway  Company  operates  a  line  in  New 
Bedford  as  far  as  Lund’s  Corner,  and  the  Old  Colony  Street 
Railway  Company  operates  from  this  point  to  the  Freetown  line 
and  northward.  Each  company  collects  its  own  5-cent  fare  on 
the  track  owned  by  it  in  the  city,  regardless  of  whether  the 
car  operated  is  on  a  local  or  a  through  trip.  The  board  states 
in  the  decision  that  if  the  petition  were  granted  it  would  cause 
in  many  instances  a  reduction  in  the  cost  of  a  single  ride  and 
would  bring  about  a  return  of  less  than  5  cents  to  one  or  both 
of  the  companies.  It  also  states  that  there  is  no  present  oc¬ 
casion  for  a  recommendation  that  the  companies  reduce  the 
unit  of  fare,  in  view  of  the  limited  amount  of  travel  on  the  Old 
Colony  Street  Railway  and  the  maximum  distance  of  a  single 
ride  on  the  two  lines  of  railway. 

A  hearing  was  given  on  Sept.  28  by  the  Masaschusetts  Gas 
and  Electric  Light  Commission  upon  the  joint  petition  to  allow 
the  consolidation  of  the  East  Boston  Gas  Light  Company  and 
the  Chelsea  Gas  Light  Company.  The  East  Boston  company 
asks  the  right  to  issue  additional  stock  to  the  value  of  $300,000 
in  connection  with  the  consolidation.  Chairman  Barker  asked 
the  company’s  representative.  Counsel  Hunt,  what  has  been 
done  in  relation  to  the  selling  of  the  electric  business  of  the 
Chelsea  Gas  Light  Company  to  the  Edison  Electric  Illuminating 
Company  of  Boston.  A  detailed  account  was  promised,  and  in 
addition  a  statement  of  the  value  of  the  franchise  of  the  Chel¬ 
sea  company,  which  is  to  be  turned  over  to  the  East  Boston 
company  in  connection  with  the  deal.  The  hearing  was  ad¬ 
journed  to  Oct.  5,  to  give  Counsel  Hunt  an  opportunity  to  pre¬ 
sent  the  additional  information  desired. 

The  Fitchburg  Gas  &  Electric  Light  Company  and  the  Con¬ 
necticut  River  Transmission  Company  have  filed  a  28-year  dis¬ 
tribution  agreement  with  the  Massachusetts  Gas  &  Electric 
Light  Commission.  Under  the  terms  of  the  order  of  the  board, 
dated  July  2,  1909,  the  Transmission"  Company  is  permitted  to 
supply  energy  to  large  consumers  in  Fitchburg,  provided  each 
of  such  customers  has  an  equipment  rating  of  at  least  300  hp 
in  his  installation,  and  an  annual  consumption  of  at  least 
450,000  hp-hours.  The  gas  company  and  the  transmission  com¬ 
pany  have  therefore  entered  into  an  agreement  covering  the 
distribution  of  electrical  energy  in  this  territory,  and  the  points 
enumerated  below  are  of  interest  on  account  of  this  being  the 
first  case  in  which  such  an  agreement  has  been  reached  after 
proceedings  before  the  board  between  an  established  central 
station  in  Massachusetts  and  a  company  transmitting  hydro¬ 
electric  energy  into  the  State  on  a  large  scale. 

The  agreement  provides  that  the  gas  company  shall  at  its 
own  expense  procure  locations,  build  and  maintain  pole  lines 
and  conduits  necessary  for  distributing  electrical  energy  at 


66oo  volts  from  the  Beech  Street  substation  of  the  transmission  given  a  public  hearing  upon  the  application  of  the  Poughkeepsie 

company  in  Fitchburg  to  such  customers  in  the  city  as  the  latter  Light,  Heat  &  Power  Company  to  issue  $100,000  bonds  re¬ 
may  procure,  whose  equipments  and  consumptions  are  as  stated  maining  under  a  first  mortgage  executed  in  1901.  The  company 

above.  The  locations  and  specifications  are  to  be  subject  to  plans  to  erect  a  new  gas  plant, 

the  approval  of  the  transmission  company,  and  the  latter  is  to 
bear  any  expense  in  the  distribution  system  occasioned  by  any 
future  removal  of  the  substation.  Temporary  distribution  lines 
desired  by  the  transmission  company  are  to  be  built  at  its  ex¬ 
pense  by  the  gas  company.  All  energy  furnished  to  customers 
of  the  transmission  company  of  the  300-hp  rating  or  over  is 
to  be  supplied  directly  from  the  transmission  company’s  sub¬ 
station  unless  by  agreement  it  may  come  from  the  power  house 
of  the  gas  company.  For  this  service  the  transmission  com¬ 
pany  is  to  pay  to  the  gas  company  0.05  cent  per  kw-hour  for 
all  energy  transmitted  over  these  lines  and  measured  at  the 
former’s  substation.  The  minimum  annual  compensation  to 
be  12  per  cent  of  the  cost  to  the  gas  company  of  building  such 
distribution’ lines.  If  more  than  4,000,000  kw-hours  in  any  year 
are  transmitted  to  the  300-hp  customers,  so-called,  the  maxi¬ 
mum  payment  to  the  gas  company  is  not  to  exceed  15  per  cent 
of  the  cost  of  construction  of  distribution  lines.  The  records 
of  meter  readings  and  of  the  ratings  of  motors  and  other  con¬ 
nected  apparatus  are  to  be  open  to  the  inspection  of  the  gas 
company.  Monthly  meter  readings  are  to  be  furnished  to  the 
gas  company  for  energy  delivered  to  customers  of  the  trans¬ 
mission  company.  The  agreement  provides  for  the  right  to  cut 
off  the  hydroelectric  service  in  case  the  transmission  company 
defaults  the  payment  of  bills  beyond  30  days.  In  case  of  a 
dispute  between  the  companies,  the  agreement  provides  for  the 
selection  of  a  board  of  three  arbitrators  to  settle  the  matter. 

Either  company  may  require  the  testing  of  meters.  The  cost  of 
construction  mentioned  is  the  cost  of  original  construction 
only,  but  due  allowance  is  to  be  made  in  case  the  present  pole 
lines  are  used  in  part  or  in  case  of  future  underground  con¬ 
struction  by  the  gas  company.  The  transmission  company  is 
to  deal  directly  with  all  its  customers,  and  the  price  is  in  each 
case  to  be  outside  the  participation  of  the  gas  company.  Com¬ 
petition  between  the  two  companies  is  permitted  among  the 
customers  eligible  for  contracting  for  service  with  the  trans¬ 
mission  company.  The  transmission  company  is  to  provide  all 
transformers,  switches,  lighting  arresters  and  other  apparatus 
located  on  the  property  of  its  customers,  and  is  to  be  wholly 
responsible  for  the  erection,  maintenance  and  operation  of  its 
transmission  line  and  substation,  including  damages,  while  the 
gas  company  is  responsible  in  a  similar  manner  for  the  distri¬ 
bution  system,  unless  the  damage  is  due  to  negligence  of  the 
transmission  company  in  delivering  alternating  current  to  the 
distribution  lines  of  the  gas  company.  The  gas  company  as¬ 
sumes  no  liability  to  transmission  customers  for  service  inter¬ 
ruption.  If  the  city  of  Fitchburg  purchases  the  plant  and  prop¬ 
erty  of  the  gas  company  the  latter  may  be  relieved  of  perform¬ 
ing  its  part  of  the  agreement  without  prejudice  to  the  right 
of  the  transmission  company  to  require  the  city  to  assume  and 
comply  with  the  terms  of  it.  The  agreement  took  effect  on 
Oct.  I,  the  board  having  taken  no  action  of  disapproval  within 
15  days  of  the  date  of  filing. 


Milo  G.  Kellogg 


Mr.  Milo  G.  Kellogg,  founder  and  president  of  the  Kellogg 
Switchboard  &  Supply  Co.,  died  at  his  home  in  Chicago,  Sept.  26. 
Mr.  Kellogg  had  been  in  comparatively  poor  health  for  some 
years,  and  was  unable  to  reassume  the  active  direction  of  the 
Kellogg  Company  when  control  was  restored  to  him  last  spring. 
He  was  born  in  1849  at  Rodman,  N.  Y.,  and  soon  after  graduat¬ 
ing  from  the  University  of  Rochester  in  1870  joined  Elisha  Gray 
and  K  M.  Barton  in  the  manufacture  of  electrical  apparatus. 
In  1872  the  business  was  organized  as  the  Western  Electrical 
Manufacturing  Company,  which  eventually  made  arrangements 
for  the  exclusive  manufacture  of  telephones  under  the  Bell 
patents.  The  Western  Electrical  Manufacturing  Company  was 
succeeded  in  1882  by  the  Western  Electric  Company,  with  which 
Mr.  Kellogg  remained  as  general  superintendent  for  several 
years.  In  1885  declining  health  forced,  him  to  retire,  and  the 
following  two  years  were  spent  in  Europe,  where  he  made  a 
careful  study  of  telephone  conditions.  Realizing  that  the  tele¬ 
phone  abroad  was  not  meeting  the  same  appreciation  as  in  this 
country,  and  believing  that  there  was  a  great  field  for  its  ex- 
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pansion  if  proper  methods  of  manufacture  and  development 
were  introduced,  he  started  at  Antwerp  a  factory  for  the  West¬ 
ern  Electric  Company,  which  grew  to  be  a  great  establishment 
and  led  the  way  to  the  erection  of  similar  Western  Electric 
branches  in  Europe. 

During  his  connection  with  the  Western  Electric  Company 
Mr.  Kellogg  was  unceasingly  active  in  developing  telephone 
exchange  circuits  and  apparatus,  and  also  took  a  leading  posi¬ 
tion  in  matters  affecting  the  general  policy  of  the  Bell  telephone 
New  York  Public  Service  Commission  News,  organization.  He  played  a  prominent  part  in  the  organization 

_  of  many  companies  operating  under  license  for  the  American 

The  Public  Service  Commission  of  the  First  District  has  con-  Hell  in  the  Middle  West,  and  was  a  director  in  the  Central 

tinned  its  hearings  upon  the  application  of  the  Bronx  Gas  &  Union,  Great  Southern  and  several  other  large  operating  com- 

Elcctric  Company  for  permission  to  issue  $1,500,000  of  bonds,  panies.  At  a  very  early  period  Mr.  Kellogg  conceived  the  idea 

Although  the  company  only  desires  to  issue  $740,000  of  these  that  telephone  service  would  be  of  immense  utility  to  the  public 

bonds  at  the  present  time  the  commission  hesitates  to  grant  the  and  would  reach  its  highest  value  if  widely  and  intensely  de¬ 
application  because  it  has  been  shown  that  the  brokerage  firm  veloped.  The  fact  that  this  opinion  was  not  at  the  time  sup- 

engaged  to  underwrite  the  bonds  expects  to  receive  a  commis-  ported  by  persons  in  authority  in  the  Bell  organization  is  un- 

sion  of  $30,000.  doubtedly  largely  responsible  for  his  eventual  separation  from 

The  Public  Service  Commission  has  approved  the  application  the  interests  with  which  he  had  so  long  been  allied,  and  finally 

cf  the  Nassau  Electric  Railway  Company  for  permission  to  for  the  conviction  that  active  competition  was  the  only  means  to 

issue  $730,000  bonds  to  refund  the  same  amount  of  bonds  which  the  desired  end. 

fell  due  Oct.  i.  Soon  after  Mr.  Kellogg’s  return  to  this  country,  in  1887,  he 

The  Public  Service  Commission  of  the  Second  District  has  began  to  file  applications  for  patents  upon  telephone  circuits 
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and  apparatus,  having  conceived  the  idea  of  starting  a  large 
telephone  factory  upon  the  expiration  of  the  fundamental  Bell 
patents.  In  1897,  having  learned  that  an  independent  company 
— the  Kinloch — had  been  formed  at  St.  Louis  and  was  planning 
to  erect  a  large  exchange,  he  at  once  appeared  before 
the  directors  and  presented  a  proposition.  At  this  time  he  had 
no  organization,  no  drawings,  no  factory  and  no  financial  back¬ 
ing.  Being  successful  in  securing  the  contract,  he  took  Elisha 
Gray’s  old  shop  at  Highland  Park,  Ill.,  got  together  men  and 
materials,  and  designed  and  built  in  St.  Louis  a  central  which 
was  the  largest  erected  up  to  that  time  in  this  country  and  had 
a  capacity  greater  than  that  of  any  existing  exchange  in  the 
world.  Between  the  signing  a  contract  and  the  manufacture 
of  an  equipment,  the  granting  of  new  patents  frequently  in¬ 
troduced  possibilities  for  improvement,  and  Mr.  Kellogg  was 
always  eager  to  give  customers  the  benefit  of  the  accruing  ad¬ 
vantage  ;  and  his  standing  was  such  that  changes  involving 
departure  from  contract  were  accepted  without  question.  As 
an  inventor  Mr.  Kellogg  was  prolific,  his  telephone  patents 
aggregating  several  hundred.  In  1897  a  single  week’s  issue  of 
patents  to  him  numbered  no  less  than  128,  which  probably  yet 
remains  the  highest  Patent  Office  record. 

Mr.  Kellogg’s  name  became  familiar  throughout  the  entire 
United  States  by  the  leading  part  he  played  in  the  famous 
litigation  which  finally  resulted  in  the  practical  invalidation  of 
the  Berliner  telephone  patent.  Indefatigable  in  his  opposition 
to  the  Bell  Company,  he  spared  neither  time  nor  money  in 
attacking  its  patent  monopoly,  either  directly  or  as  an  active 
agent  in  litigation  instituted  by  others.  During  the  years  spent 
in  this  campaign  he  acquired  such  a  grasp  of  the  legal  techni¬ 
calities  involved  that  latterly  many  of  the  legal  papers  in  the 
litigation  were,  initially,  at  least,  drawn  up  by  him.  In  1891 
the  Berliner  transmitter  patent,  after  remaining  for  14  years  in 
the  United  States  Patent  Office,  was  issued  and  Mr.  Kellogg 
immediately  perceived  that  were  it  installed  the  telephone  in¬ 
dustry  would  be  closed  to  competition  for  a  further  period  of 
17  years.  Without  loss  of  time  he  inaugurated  active  opposi¬ 
tion,  and  as  a  final  result  the  United  States  Government  brought 
suit  against  the  Bell  Telephone  Company  to  annul  the  Berliner 
patent.  Although  the  Supreme  Court  refused  to  cause  the  can¬ 
cellation  of  the  patent,  the  suit  developed  grounds  which,  at  a 
later  date,  when  the  Bell  Company  attempted  to  enforce  the 
patent  against  others,  rendered  it  harmless.  Mr.  Kellogg’s 
activity  in  the  litigation  continued  until  use  of  telephone  trans¬ 
mitters  was  thrown  open  to  the  public. 

Shortly  after  the  issue  of  the  Berliner  transmitter  patent 
another  transmitter  patent,  likewise  held  in  the  U.  S.  Patent 
Office  for  about  14  years,  was  issued  to  the  Bell  Company. 
This  was  the  Edison  carbon  transmitter  patent,  and  had  it  been 
broadly  sustained  would  also  have  extended  the  telephone 
monopoly.  The  validity  of  this  patent,  however,  depended  upon 
what  Mr,  Kellogg  considered  to  be  a  construction  of  a  United 
States  statute  contrary  to  its  plain  meaning.  The  famous  Bate 
refrigerator  case  involved  the  interpretation  of  this  statute,  and 
when  it  was  argued  before  the  Supreme  Court  Mr.  Kellogg 
intervened  and  presented,  through  his  attorney,  a  brief  before 
said  court.  The  court  decided  along  the  lines  of  the  brief  and 
sustained  the  plain  interpretation  of  the  statute,  thus  killing  the 
Edison  patent. 

In  the  early  part  of  the  year  1902,  while  Mr.  Kellogg  was 
incapacitated  by  illness,  the  Bell  Telephone  Company  acquired 
his  stock  in  the  Kellogg  Company  and  for  several  years  con¬ 
trolled  the  policy  of  that  company.  Mr.  Kellogg  and  other 
stockholders  were  not  advised  of  the  purchase  until  some  months 
later,  whereupon  the  minority  stockholders  brought  suit  to  re¬ 
cover  the  stock,  which  they  alleged  was  illegally  acquired  by 
the  Bell  Company.  After  years  of  litigation  the  Supreme  Court 
of  the  State  of  Illinois  found  that  the  alleged  purchase  was 
illegal,  caused  the  stock  to  be  restored  to  its  original  owners, 
and  Mr.  Kellogg  resumed  control  of  the  Kellogg  Company  in 
the  spring  of  this  year. 

The  accompanying  portrait  was  taken  at  the  time  of  Mr, 
Kellogg’s  great  activity  in  telephone  patent  litigation. 


CURRENT  NEWS  AND  NOTES. 


SIBERIA-AMERICAN  WIRELESS— Tht  Russian  Gov 
ernment  is  sending  an  official  of  the  Telegraph  Department  to 
the  United  States  for  the  purpose  of  making  arrangements  for 
establishing  communication  between  the  United  States  and  the 
wireless  station  to  be  built  at  Kamchatka,  the  Siberian  peninsula 
extending  into  the  Bering  Sea  and  opposite  Alaska. 


LEWIS  INSTITUTE  EVENING  Registration 

week  for  the  evening  classes  at  Lewis  Institute,  Chicago,  will 
bt  from  Oct.  4  to  8.  Evening-class  work  will  be  begun  on 
Oct.  II.  There  is  a  regular  four-year  evening  course  in  elec¬ 
trical  engineering  as  complete  as  the  daytime  instruction,  but 
intended  for  more  mature  students,  many  of  whom  are  em¬ 
ployed  during  the  day.  Last  year  there  were  381  students  in 
the  evening  classes.  Prof.  P.  B.  Woodworth,  professor  of 
electrical  engineering,  is  the  dean  of  the  evening  schools. 


LARGE  GIFT  TO  PRATT  INSTITUTE.— Mr.  Charles  M. 
Pratt,  his  five  brothers  and  a  sister  have  given  to  Pratt  Institute, 
Brooklyn,  $1,750,000  as  an  endowment  fund.  The  Institute  was 
founded  22  years  ago  by  his  father,  who  donated  $2,000,000 
for  the  purpose.  Since  the  foundation  several  large  gifts  have 
been  made  by  Mrs.  Charles  Pratt,  wife  of  the  founder,  one 
alone  amounting  to  $700,000,  and  annual  deficits  have  from  time 
to  time  been  met  by  the  Pratt  family.  It  has  been  announced 
that  a  further  fund  will  be  donated  to  pension  institute  teachers. 


COST  OF  MARCONI  TRANSATLANTIC  SERVICE.— 
In  an  interview  in  Montreal,  Marconi  said  that  he  hoped  to  have 
the  Glace  Bay  transatlantic  station  operating  by  Jan.  i,  and 
added  that  his  company  has  an  agreement  with  the  British 
Post  Office  under  which,  when  the  Government  authorities  are 
satisfied  as  to  the  regularity  of  the  service,  it  will  give  the 
company  its  transatlantic  business  and  handle  the  company’s 
business  in  Great  Britain.  It  is  stipulated  that  the  rate  shall 
not  be  more  than  10  cents  for  commercial  and  5  cents  for  press 
messages,  and  Marconi  stated  that  an  intermediate  rate  of 
6  cents  a  word  on  commercial  messages  sent  in  plain  English 
is  under  consideration. 


BALTIMORE  ELECTRICAL  SHOW.— At  a  meeting  held 
Oct.  7  at  the  Hotel  Caswell,  Baltimore,  attended  by  the  leading 
electrical  men  of  the  city,  the  advisability  of  holding  an  elec¬ 
trical  show  during  the  late  winter  or  early  spring  months  was 
discussed  and  decided  affirmatively.  Baltimore  has  been 
making  great  progress  in  attracting  Southern  business,  but  the 
electrical  trade  thus  far  has  not  participated  in  the  resulting 
p^'osperity.  It  is  intended  that  the  show  shall  be  one  of  the 
most  elaborate  of  its  kind  ever  held  outside  of  New  York  and 
Chicago,  and  already  the  general  features  of  the  exhibition  are 
being  outlined.  A  working  committee  will  be  appointed  imme¬ 
diately,  and  will  have  instructions  to  proceed  at  once  to 
arrange  the  details  of  the  affair. 


OREGON  HYDROELECTRIC  PLANS.— li  all  the  projects 
that  are  reported  to  be  in  contemplation  are  carried  to  com¬ 
pletion  the  Clackamas  River  will  be  lined  with  hydroelectric 
plants  and  a  large  amount  of  power  will  be  developed  from  the 
flow  in  that  stream.  In  addition  to  the  station  of  the  Portland 
Railway,  Light  &  Power  Company  at  Cazadero,  the  Southern 
Pacific  Company  is  planning  the  development  of  water-power 
15  miles  farther  up  the  river.  It  is  proposed  to  construct  a 
power  station  there,  and  nine  miles  farther  a  dam  is  to  be 
built,  and  a  race  made  down  to  the  power  plant.  This  project 
will  supply  50,000  hp,  with  a  possibility  of  150,000,  according 
to  the  statement  of  an  engineer  connected  with  the  plans.  An¬ 
other  project  is  under  way  about  two  miles  below  Estacada, 
backed  by  Fred  S.  Morris,  who  was  at  the  head  of  the  Oregon 
Water  Power  Company  before  consolidation  with  the  Portland 
Railway,  Light  &  Power  Company. 


826 


ELECTRICAL  WORLD. 


VoL.  LIV,  No.  15. 


WATER-POWER  TRUST. — In  a  recent  interview  Forester 
Pinchot  reiterated  his  opinion  that  a  water-power  trust  is  in 
process  of  formation,  but  cited  no  facts  to  support  this  asser¬ 
tion. 

AGAINST  PERPETUAL  WATER-POWER  FRAN¬ 
CHISES. — The  American  Mining  Congress,  in  session  at  Gold¬ 
field,  Nev.,  last  week,  adopted  a  resolution  calling  upon  the 
National  Government  to  pass  laws  against  granting  perpetual 
franchises  for  water-power  and  water-rights,  and  urged  that 
similar  State  legislation  be  passed  without  waiting  for  con¬ 
gressional  action. 

CHICAGO  ELECTRIC  CLUB.— Mr.  F.  P.  Vose  has  been 
elected  president  of  the  Chicago  Electric  Club,  to  succeed  Mr. 

C.  A.  S.  Howlett,  resigned.  Mr.  Homer  Niesz  at  the  same  meet¬ 
ing  was  elected  vice-president.  The  speaker  at  the  meeting  of 
the  club  on  Oct.  6  will  be  Mr.  C.  L  Batty,  of  the  Arnold  Com¬ 
pany,  and  for  the  following  week  Mr.  E.  B.  Warner,  of  the 
Western  Electric  Company. 

MEETINGS  OF  THE  A.  I.  E.  E.—A  paper  entitled  “Tele¬ 
graph  and  Telephone  Systems  as  Affected  by  Alternating-Cur¬ 
rent  Lines”  will  be  presented  at  the  meeting  of  the  American 
Institute  of  Electrical  Engineers  to  be  held  on  Oct.  8.  .\t  a 
meeting  to  be  held  on  Nov.  12  Dr.  Cary  T.  Hutchinson  will  pre¬ 
sent  a  paper  entitled  “The  Electric  System  of  the  Great  North¬ 
ern  Railway  Company  at  Cascade  Tunnel.”  The  meetings  will 
be  held  in  the  Engineering  Societies  Building,  New  York  City. 

BALLOON  PUTS  A  TRACTION  LINE  OUT  OF  COM¬ 
MISSION. — Probably  the  first  case  on  record  where  a  balloon 
put  a  railway  out  of  commission  occurred  to  the  Indianapolis, 
Columbus  &  Southern  Traction  Company  Oct.  i.  A  balloon 
sent  up  from  the  Speedway  Park  after  traveling  26  miles  de¬ 
scended  so  near  the  earth  as  to  collide  with  the  high-tension 
wires  of  the  company  near  the  power  house  at  Edinburg.  The 
anchor  caught  and  snapped  the  wires,  after  which  the  balloon 
ascended  and  made  a  successful  flight  into  Kentucky. 

GROOVED  COMMUTATORS. — As  the  result  of  an  inquiry 
by  letter  submitted  to  various  electric  railways  by  a  committee 
of  the  American  Street  and  Interurban  Railway  Engineering 
Association  it  has  been  ascertained  that  practically  all  of  the 
larger  companies  now  make  use  of  high-grade  carbon  brushes 
and  grooved  commutators.  During  the  past  year  the  brush 
manufacturers  have  made  decided  improvement  in  the  quality 
and  uniformity  of  their  product.  As  a  result  of  the  use  of 
grooved  commutators  and  high-grade  brushes,  commutator 
troubles  have  been  reduced  hy  about  50  per  cent. 

PITTSBURGH  A.  I.  E.  E.  SECTION.— At  the  September 
meeting  (Sept.  14)  of  the  Pittsburgh  Section  of  the 
American  Institute  of  Electrical  Engineers,  papers  on  the 
subject  of  “Industrial  Motor  Applications”  were  presented  by 
Messrs.  H.  C.  Specht,  F.  A.  Rew  and  W.  O.  Peale.  At  the 
next  meeting  a  paper  on  “Ellectric  Welding”  will  be  presented 
by  Mr.  C.  B.  Auel.  At  the  September  meeting  the  following 
officers  were  elected :  President,  Mr.  C.  B.  Auel ;  secretary, 
Mr.  E.  B.  Tuttle;  Executive  Committeee,  Messrs.  W.  E.  Reed, 
W.  E.  Moore,  H.  M.  Muller,  Ludwig  Hommel.  R.  A.  L  Sny¬ 
der  and  B.  P.  Rowe. 

CLEVELAND  TRACTION  ARBITRATION.— Judge  Tay¬ 
lor,  of  the  United  States  Circuit  Court,  has  been  selected  by  the 
Cleveland  City  Council  and  the  street  railways  to  act  as  a  final 
arbitrator  in  questions  involving  Cleveland  street  railway  valua¬ 
tion  and  maximum  fares.  Following  the  decision  of  Judge 
Taylor  on  these  two  questions  the  matter  will  be  submitted  to 
the  people  for  vote  at  a  special  election.  Recently  Judge  Taylor 
submitted  an  ordinance  for  the  settlement  of  the  traction 
troubles  to  the  City  Council  at  the  request  of  the  street-railway 
companies,  which  provides  for  a  3-cent  fare  for  a  period  ‘of 


eight  months;  and  if  in  this  period  6  per  cent  be  realized  on 
the  valuation  of  the  property,  the  3-cent  fare  was  to  be  con¬ 
tinued  indefinitely;  otherwise  it  is  to  be  raised  to  seven  tickets 
for  a  quarter  with  a  i-cent  charge  for  a  transfer. 

BALTIMORE  MUNICIPAL  CONDUITS.— A  meeting  of 
the  electrical  commission  of  Baltimore,  Md.,  was  held  on  the 
last  day  of  September  and  the  budget  for  1910  was  formally  ap¬ 
proved.  This  calls  for  an  appropriation  of  $354,000  for  con¬ 
struction  and  $18,800  for  salaries,  the  same  as  for  1909.  The 
items  aggregating  the  first-mentioned  sum  are:  trunk-line  con¬ 
duit  (300,000  ft.),  $66,000;  service  and  distribution  conduit 
(200,000  ft.),  $50,000;  conduits  for  alternating  current  (600,000 
ft.),  $168,000;  other  conduit,  $70,000.  This  is  the  first  year  that 
the  last  item  has  been  specified.  Approximately  this  amount 
v/as  spent  the  present  year  in  laying  conduit  pipe  in  advance 
where  paving  was  to  be  improved.  The  conduits  in  several 
sections  of  the  city  have  been  completed. 

BALTIMORE  METER  REGULATIONS.— Beginning  with 
Oct.  I  no  electric  meter  can  be  installed  in  Baltimore 
without  having  been  previously  inspected  by  the  city  depart¬ 
ment  of  lamps  and  lighting.  The  ordinance,  which  was 
drafted  by  this  department,  and  approved  by  the  city  solici¬ 
tor,  fixes  a  charge  of  10  cents  each  for  the  examination  of 
the  meters.  It  further  stipulates  that  any  consumer  of 
electric  light  or  electric  power  who  is  of  the  opinion  that 
the  meter  installed  by  the  company  registers  wrongly  can 
at  any  time  have  the  meter  inspected;  for  this  inspection  a 
charge  of  $i  is  to  be  made,  to  be  borne  by  the  consumer  should 
the  test  prove  that  the  meter  is  in  good  working  condition,  but 
if  found  defective  the  charge  is  imposed  upon  the  company. 
Should  the  examination  of  the  meter  show  that  the  consumer 
has  been  overcharged,  the  company  is  required  to  credit  the 
consumer  for  the  overcharge,  the  rebate  to  cover  the  four 
months  preceding  the  examination  of  the  meter. 

AN  ELECTRICAL  EXPERT  ON  HIGH-TENSION 
TRANSMISSION . — A  North  Carolina  electrical  expert  is 
educating  the  public  in  Spartansburg  and  vicinity  through  the 
local  press,  to  the  dangers  of  high-tension  transmission,  and 
calling  on  the  “common  people”  to  rise  and  compel  the  South¬ 
ern  Power  Company  to  reduce  its  line  voltage  from  88,000  to 
a  reasonable  figure,  such  as  25,000  volts.  An  advantage  of  the 
latter  voltage  is  stated  to  be  that  “it  may  not  charge  the  towers 
dangerously.”  The  writer  says  the  question  is  one  which  the 
public  “should  decide  after  the  fullest  investigation,  assisted  by 
experts  known  to  have  a  comprehensive  knowledge  of  electrics, 
not  the  class  of  electricians  who  build  and  operate  power 
plants,  lighting  plants,  railways,  etc.,  dealing  with  manifesta¬ 
tions,  not  principles.”  Expert  knowledge,  he  proceeds  to  ex¬ 
plain,  “is  simply  experience  in  any  art  or  science.  It  is  not 
theory  in  any  form,  but  experience  only.  It  follows,  of  course, 
that  the  art  or  science  in  question  has  been  fully  demonstrated 
and  the  principles  fully  understood,  and  have  been  applied 
practically,  else  experience  could  not  be  obtained.”  Then, 
after  a  statement  that  the  science  of  electricity  is  in  a  transition 
stage,  comes  the  remarkable  conclusion:  “Manifestly  there  can 
be  no  expert  knowledge  in  electrical  science.”  Yet  the  writer 
does  not  entirely  ignore  electrical  science.  “A  high  voltage,” 
he  says,  “has  a  definite  striking  distance  in  accordance  with  the 
hygrometry  of  the  atmosphere  and  is  as  deadly  as  a  13-in.  pro¬ 
jectile,”  and  he  lays  down  the  law  that  “the  cross-sectional  area 
of  any  conductor  of  electricity  limits  the  voltage  for  any  am¬ 
perage.”  Moreover,  he  says  that  while  office,  station  and  line¬ 
men  “can  talk  with  apparent  profundity  in  explaining  electrical 
phenomena,  believing  what  they  say,  describing  in  some  detail 
a  sine  wave  and  the  lead  and  lag  of  the  voltage  and  amperage, 
but  most  likely  snuffed  out  with  the  fundamental,  superimposed 
harmonics,  induced  currents,  etc.,  in  alternating-current  analy¬ 
sis;  yet  it  requires  all  this  and  enough  more  to  make  an  ordi¬ 
nary  person  dizzy  to  determine  limitations  and  comprehend  the 
hazard  in  such  undertakings.” 
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Electric  Light  and  Exhaust  Steam-Heating 
Station  at  West  Chester,  Pa. 

WEST  CHESTER,  PA.,  has  a  population  of  approvi- 
mately  11,000.  It  is  a  typical  Quaker  town  whose 
inhabitants  are  not  given  to  manufacturing  pur¬ 
suits.  The  city  is  within  28  miles  of  Philadelphia,  and 
being  chiefly  a  residential  town,  the  electric  lighting 
conditions  are  not  startling  and  the  possible  day  load  obtain¬ 
able  is  rather  limited.  Up  to  the  year  1902  the  Edison  Electric 
Illuminating  Company,  which  began  operation  in  1885,  was  fur¬ 
nishing  electricity  only ;  but  it  was  decided  that  maximum  re¬ 
turn  on  investment  could  be  realized  by  selling  the  exhaust 
steam,  which  heretofore  was  permitted  to  go  to  waste,  for 
heating  purposes.  As  a  result  of  the  addition  of  the  heating 
load,  the  company  finds  that  the  income  from  heating  is  suffi¬ 
cient  to  pay  for  the  fuel  and  water  as  well  as  boiler-house  lalx>r 


Held  in  reserve  are  two  t)0-kw  Edison  bipolar  machines  belted  to 
a  150-hp  straight-line  engine  and  a  is-kw  Edison  arc  machim 
driven  from  a  20-hp  motor.  The  latter  unit  is  used  chiefly  for 
testing  lamps.  A  day  and  a  night  service  are  maintained  on  both 
the  direct-current  and  alternating-current  circuits. 

In  the  boiler-room  are  four  Stirling  water-tube  boilers,  fitted 
with  Murphy  stokers  for  burning  bituminous  coal.  Three  ol 
the  boilers  are  rated  at  250  hp  and  one  at  200  hp,  and  all  art 
fitted  with  Dutch-oven  type  of  furnaces.  The  ovens  at  one  time 
extended  out  from  the  boilers,  but  recently  two  were  placed 
within  the  boilers  and  better  results  are  said  to  be  obtained 
with  this  arrangement  under  the  conditions  of  operation  which 
obtain.  Feed  water  is  taken  from  the  city  mains  and  passed 
through  meter  and  feed-water  heaters  before  reaching  the  boil 
ers.  A  Cochrane  open-type  and  a  Berryman  closed-type  of 
feed-water  heater  are  used. 

Coal  is  fed  automatically  to  the  boiler  furnaces,  through  con¬ 
veying  machinery  built  by  the  Link  Belt  Engineering  Company 


FIG.  I. — GENERAL  VIEW  OF  GENERATOR  ROOM  IN  WEST  CHESTER  STATION 


for  the  year.  The  heating  season  extends  from  November  to 
May,  and  it  will  be  understood  that  the  exhaust  steam  is  ob¬ 
tained  from  engines  driving  electric  generators,  so  that  not  all 
the  heat  in  the  steam  is  used  for  heating  purposes. 

The  generating  station  and  office  of  the  company  are  situated 
on  opposite  corners  of  Walnut  and  Chestnut  streets.  The  elec¬ 
trical  equipment  consists  of  a  i6o-kw,  250-volt  three-wire- 
generator,  direct-connected  to  an  Ames  Iron  Works  engine;  a 
200-kw,  250-volt  three-wire  generator,  direct-connected  to  a 
Ball  engine ;  a  120-volt,  45-kw  direct-current  generator  and  a 
2200-volt,  60-cycle,  two-phase  alternator  belt-driven  from  an 
Ames  tandem-compound  engine,  which  also  drives  through 
belts  a  Brush  arc  machine  and  a  4S-kw,  120-volt  direct-current 
generator  from  the  opposite  side ;  another  Ames  engine  drives 
a  4S-kw,  direct-current  machine  and  a  double-current  generator, 
the  tension  of  the  latter  on  the  alternating-current  side 
being  stepped  up  to  2300  volts  by  means  of  transformers. 


The  railroad  cars  empty  their  fuel  into  a  hopper  below  the 
tracks,  whence  it  is  conveyed  to  storage  bins  or  to  the  bunkers 
above  the  boilers.  Each  bunker  holds  25  tons,  and  from  it  the 
coal  is  carried  by  gravity  through  chutes  to  the  magazines  of 
the  stokers.  Storage  space  is  provided  in  a  separate  room  for 
1000  tons  of  coal,  and  in  order  to  guard  against  spontaneous 
combustion  of  the  fuel,  ventilating  pipes  are  spaced  8  ft.  center 
to  center.  Holes,  protected  by  hoods  of  cast  iron,  are  drilled 
in  the  pipes  about  3  ft.  apart  and  the  tops  of  the  pipes,  which 
are  2  in.  in  diameter  and  of  wrought  iron,  are  arranged  for 
attaching  a  fire  hose  by  means  of  which  the  coal  pile  can  In 
flooded  with  water  should  it  ignite. 

The  products  of  combustion  pass  off  through  a  5j4-ft.  stack 
150  ft.  high,  which  furnishes  natural  draft.  The  latter  is  regu¬ 
lated  by  an  automatic  draft  regulator  attached  to  the  dampers. 
In  order  to  prevent  the  device  from  throwing  the  dampers  to 
the  extreme  position  too  rapidly  use  is  made  of  an  ingenious  de- 


vice.  This  consists  of  a  chain  hung  above  the  weight  lever  to  given.  VVrought-iron  pipe  is  used,  and  this  is  insulated  against 

which  a  pan  is  attached.  When  the  lever  rises,  the  pan  picks  up  heat  losses  in  a  thorough  manner.  Asbestos  paper  is  first 

the  links  of  the  chain,  thus  increasing  the  counterbalance  and  wrapped  about  the  pipe  and  held  in  place  by  spirally  wound 

copper  wire.  A  wooden  casing,  the  inside  diameter  of  which  is 
~~~  about  2  in.  larger  than  the  outside  diameter  of  the  covered  pipe, 

A  is  built  around  the  pipe.  The  staves  of  the  casing  are  held 

'  H  tightly  by  spirally  wound  galvanized  wire  bound  under  tension, 

\  fl  and  the  inside  of  the  casing  is  lined  with  bright  tin  to  increase 

B  the  insulating  effect  by  reflecting  the  h^at  from  the  steam  pipes. 

''\B  .  The  outside  of  the  casing  has  a  covering  of  tar  and  sawdust 

to  prevent  moisture  from  coming  in  contact  with  the  wood 
BvX.  ^  and  wire  and  in  order  to  draw  away  seepage  and  moisture  from 

H  'O  the  heating  mains,  porous  drain  tiles  are  placed  in  sub-trenches 

-  H  filled  with  coarse  gravel  or  broken  stone.  The  tiling  is  con- 

nected  with  the  sewerage  system. 

As  a  further  protection  tarred  paper  is  placed  on  top  of  the 
casing  to  a  point  below  the  center  line.  To  allow  for  expan- 
sion  in  the  pipes,  a  variator  is  employed.  This  consists  of  a 
cast-iron  frame  securely  anchored  to  a  pier  or  box  holding  the 
f  «  outer  edge  of  an  annular  corrugated  copper  disk,  the  inner  edge 

which  is  fastened  to  the  free  end  of  the  pipe.  These  devices 
about  too  ft.  an  anchorage 

The  boxes  the  are 

wood  to  the  are  taken 

-  from  the  top  of  the  anchorage  fittings  and  the  stationary  part 

the  a  above  the  top  the  steam  so 

-  as  to  insure  dry  steam.  The  mains  are  graded  to  low  points  so 
that  the  water  of  condensation  may  be  trapped  off.  The  com¬ 
pany  has  8777  ft.  of  underground  steam  mains  installed,  vary¬ 
ing  in  size  from  4  in.  to  12  in.  From  these  230  customers  are 

supplied  at  a  rate  of  40  cents  per  1000  lb.  of  condensation  as 

measured  by  a  meter.  The  greater  part  of  the  buildings  are 
equipped  with  the  atmospheric  system. 

The  electrical  load  comprises  about  450  hp  in  motors  of  all 
sizes,  1 13  street  arc  lamps,  about  as  many  commercial  arc  lamps, 
approximately  200  flatirons  and  a  considerable  number  of  fans, 
sewing-machines,  coffee-mills,  etc.  The  company  has  600  cus¬ 
tomers  attached  to  its  lighting  circuits,  and  the  rates  vary  from 
a  net  lo-cent  rate  to  a  3-cent  rate  for  power.  The  circuits  are 
all  overhead  and  direct-current  and  two-phase  alternating  cur- 


FIG.  2. — VIEW  OF  OFFICE  AND  STATION, 


causing  a  slower  movement  of  the  dampers,  resulting  in  a 
smoother  action  in  the  furnace.  A  carbon-dioxide  recorder  is 
used  for  analysing  the  flue  gases.  In  arranging  the  blow-offs 
of  the  boilers,  each  boiler  is  fitted  with  a  Y-valve  and  an  angle 
valve  in  series.  When  blowing  down  the  boilers,  the  inner 
valve  is  opened  first  and  then  the  outer  valve.  The  latter  valve 
IS  closed  first  so  as  to  bring  all  cutting  and  wear  from  wire¬ 
drawing  on  it  and  thus  keep  the  inner  valve  tight  at  all  times. 

The  steam  piping  is  arranged  so  that  any  boiler  can  be  shut 
off  from  the  engine  side  of  the  dividing  wall  between  the  engine 
and  boiler-rooms,  and  it  is  possible  to  repack  all  valves  in  the 
piping  system,  except  four  in 

the  exhaust  pipe,  without  shut-  ITW 

ting  down  any  engine.  All  the  iT  1 X 

or  only  two  can  dis-  ^  ;  || 


engines  _ 

charge  their  exhaust  into  the  ^  I  fl  if* 

heating  system,  an  arrangement  I  I  M 

which  permits  any  back  pressure  .IB 

to  be  carried  on  the  engines 

needed  to  supply  the  heating  load 

tn  warm  weather  and  which  al-  Jb  « 

lows  the  other  engines  to  operate  qk.  .  ^ 

without  back  pressure.  Steam  Jw  '  m 

may  be  fed  through  reducing  ’  v.;-^  E  m  1 

valves  to  the  heating  mains  at 

times  when  the  exhaust  from  the 

engines  is  insufficient  for  the  ** 

heating  load.  An  adjustable  t|  * 

back-pressure  valve  in  the  ex-  ^  iH  ^  ft 

haust  line  holds  the  pressure  re-  IBjjt  * 

quired  to  supply  steam  to  the  laBB*^  ^  m 

ends  of  the  heating  mains.  The  A 

maximum  pressure  carried  is  5  ^  wr? 

lb.  at  the  station,  and  this  gives  ^ 

a  pressure  of  alxuit  21^2  lb.  at  the 

extreme  points  of  the  system. 

.\n  oil  separator  is  inserted  be-  '  ^^^B  ttl  , 

tween  the  station  exhaust  piping  ^ 

and  the  heating  system.  The 

entire  underground  work  for  the  heating  system  was  installed 
by  the  American  District  Steam  Company,  of  Lockport,  X.  Y. 

For  the  benefit  of  those  who  may  not  be  familiar  with  the 
system  of  this  company  some  data  on  the  piping  scheme  are 
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As  indicative  of  the  results  obtained  by  the  operation  of  the 
combination  system  during  the  heating  season,  the  following 
figures  showing  the  cost  of  fuel,  the  income  from  steam  heating 


FIG.  4. — THREE-WIRE  DIRECT-CONNECTED  SET. 


and  the  income  from  electricity  are  of  interest.  The  figures  are 
for  the  past  season. 

Income  Income  from 

Cost  of  Fuel.  from  Heat.  Electricity. 


November  .  $i, 209-72  $1,643.28  $4.733-7<’ 

December  .  1,433.57  2,491.83  4>7i3-33 

January  .  1,465.19  2,350.64  4,262.33 

February  .  1,217.21  2,073.32  4.040.54 

March  .  1,225.34  2.527.72  3-93.S-77 

April  .  763.55  1,358.22  3.614.64 

May  .  699.94  637.06  3.313-66 


Total  .  $8,014.52  $13,082.07  $28,614.03 


The  last  inventory  of  the  company  shows  the  valuation  which 
it  places  on  its  system,  as  follows : 


GeneratinR  Plant  .  $11,636.65 

Real  Estate  . '. .  22,610.29 

Steam  Plant  .  30,518.48 

Street  Steam  Mains  and  Services .  32,306.52 

Steam  Meters  .  2,435.32 

Electric  Meters  and  Fans . 5.<^i.oo 

Electric  Distribution  System,  Including  Lamps,  etc .  4,821.70 


Fortunately,  West  Chester  is  very  compactly  built  in  the 
business  section,  and,  like  all  Edison  plants,  the  station  of  the 
lighting  company  is  in  the  heart  of  the  city.  The  system  of 


FIG.  5. — BOILER  ROOM  IN  WEST  CHESTER  STATION. 

feeding  steam  to  customers  varies  somewhat  in  West  Chester 
from  ordinary  practice,  and  the  result  obtained  is  said  to  be 
very  satisfactory.  The  pipes  from  the  street  are  raised  to  the 
highest  point  in  the  basement,  where  the  pressure  is  reduced 


by  a  valve  to  5  oz.  and  held  there.  Each  radiator  is  equipped 
with  ^-in.  pipe  and  has  an  indicating  valve  at  the  top.  Water 
radiators  are  used  exclusively,  and  it  is  calculated  that  they  gfive 
2C  per  cent  more  radiation  than  those  of  the  ordinary  single- 
pipe  system.  The  valve  is  fitted  with  an  index  which  shows 
whether  there  is  enough  steam  being  admitted  to  heat  one- 
quarter,  one-half  or  three  quarters  of  the  radiator.  When  the 
valve  is  at  point  i  the  top  of  the  radiator  is  heated  and  the 
water  of  condensation  goes  to  the  bottom  of  the  radiator,  where 
almost  all  its  heat  is  given  up.  The  pipe  from  the  radiator  is 
connected  to  a  small  pipe  in  the  basement  which  has  no  con¬ 
nection  whatever  with  the  steam  pipe,  except  through  a  water 
loop  that  may  drain  the  steam  pipe.  From  there  it  is  con¬ 
ducted  to  coils  for  the  purpose  of  cooling  the  water  condensed 
in  the  piping  system  only.  Thence  it  goes  to  the  meter.  This 
gives  the  customer  the  advantage  of  regulating  the  amount  of 
steam  in  the  rooms  independently  to  suit  outside  requirements. 
At  the  present  time  the  day  load  on  the  electrical  system  is  not 
sufficient  to  yield  enough  exhaust  steam  from  the  engines  to 
feed  the  heating  load,  so  that  live  steam  is  used  through  a  re¬ 
ducing  valve.  Efforts  are  being  made  by  the  manager  of  the 
plant,  Mr.  Pyle,  to  acquire  a  greater  motor  load  so  that  all  of 
the  day  heating  load  may  be  carried  with  exhaust  steam. 

The  Edison  Electric  Illuminating  Company,  of  West  Chester, 
is  capitalized  at  $60,000.  The  officers  are  as  follows :  Presi¬ 
dent,  Mr.  R.  T.  Cornwall ;  treasurer,  Mr.  B.  W.  Haines ;  secre¬ 
tary,  Mr.  J.  Rupert,  and  superintendent,  Mr.  J.  E.  Pyle. 


Heating  Buildings  in  Groups  by  Contract 
in  Chicago. 

WHILE  there  is  no  district  heating  from  central  plants, 
as  the  term  is  commdnly  understood  in  Chicago, 
there  is  a  company  doing  a  heating  business  after 
a  method  entirely  its  own  and  of  considerable  interest  to 
central  station  managers  in  the  larger  cities.  This  is  the 
Illinois  Maintenance  Company,  which  has  been  in  existence  for 
seven  years,  and  which  takes  over  existing  steam-heating  plants 
in  large  buildings  and  supplies  steam  for  heating  by  contract. 

It  often  happens  that  when  the  owner  of  an  office  building  is 
considering  whether  he  should  use  central-station  service  to 
secure  his  electrical  energy  the  question  arises  as  to  the  heating 
of  the  building.  The  owner  or  his  engineer  may  argue  that  the 


FIG.  I. — DISCHARGING  COAL  FROM  TUNNEL  HOPPERS  INTO  TUNNEL 

CARS. 

building  must  be  heated,  and  that,  therefore,  it  will  pay  him 
to  install  an  isolated  plant  to  produce  electricity  and  use  the 
exhaust  steam  for  heating  purposes.  At  this  juncture  the 
Illinois  Maintenance  Company  steps  in  and  says  that  as  it  is 


Where  C  =  tons  of  coal  required,  5  =  glass  surface  plus  one- 
tenth  of  wall  surface  (north  and  west  exposures  being  in¬ 
creased  lo  per  cent),  and  e  =  evaporation  per  pound  of  coal. 
Where  an  automatically  regulated  heating  system  is  installed 
it  is  customary  to  figure  a  reduction  of  15  per  cent  in  fuel  re¬ 
quired. 

To  determine  the  amount  of  steam  required  for  heating 
water  for  lavatory  and  scrubbing  purposes  an  approximate 
formula  is:  a 


profitable  for  the  building  owner  to  use  electricity  from  outside 
sources,  so  the  heating  company,  with  its  facilities  for  buying 
coal  cheaply  and  inspecting  the  operation  of  numerous  heating 
plants,  can  effect  a  saving  in  the  heating  end  of  it  by  taking  over 
the  operation  of  the  boilers  and  accessories. 

The  company  now  heats  30  buildings  in  Chicago,  including 
such  well-known  structures  as  the  Railway  Exchange,  Univer¬ 
sity  Club,  Merchants’  Loan  &  Trust  Building,  Cook  County 
Building  and  Siegel,  Cooper  &  Company’s  store.  Steam-heating 


A  being  the  area  of  the  floor  in  square  feet. 

Suitable  methods  of  calculating  the  steam  required  by  house 
pumps,  hydraulic  elevators,  steam  elevators,  boiler-feed  and 
return  pumps  are  also  employed,  while  the  company  uses  oc¬ 
casionally  an  approximate  schedule  for  estimating  the  steam 
required  for  cooking  and  laundry  purposes. 

Practically  all  of  the  plants  are  operated  in  buildings  in  the 
central  downtown  district,  and  wherever  possible  the  coal  for 
the  plants  is  brought  in  through  the  tunnels  of  the  Illinois  Tun¬ 
nel  Company.  The  coal  is  bought  by  the  carload  direct  from 
Illinois  mines,  or,  in  some  cases,  from  the  railroads,  and  it  is 
delivered  to  the  receiving  hoppers  of  the  Illinois  Tunnel  Com¬ 
pany.  Below  the  200-ton  receiving  hoppers  at  the  surface  are 
the  tracks  of  the  Illinois  Tunnel  Company,  as  shown  in  Fig.  i. 
Each  of  these  hoppers  is  provided  with  two  chutes  with  clam¬ 
shell  openings  controlled  by  levers.  In  the  background  in  Fig. 

I  may  be  seen  an  attendant  in  the  act  of  opening  one  of  these 
clam-shells  in  order  to  deliver  coal  into  the  small  tunnel  cars. 
These  cars  are  drawn  by  electric  locomotives  through  the  tun¬ 
nels  beneath  the  streets  of  Chicago  to  hoppers  at  the  numerous 
buildings  that  require  the  coal.  In  the  Cook  County  Building  the 
coal  runs  from  the  hoppers  through  two  small  gates  into  a 
traveling  conveyor  which,  at  this  point,  runs  just  beneath  the 
floor  level.  This  conveyor  carries  the  coal  up  and  dumps  it 
into  the  hoppers  shown  in  front  of  the  boilers  in  Fig.  2.  This 
same  conveyor  runs  along  in  front  of  the  boilers  and  can  be 
used  to  transfer  the  ashes  to  a  chute,  from  which  they  are  de¬ 
livered  to  the  cars  and  are  carried  away  through  the  tunnel. 
The  tunnel  cars  are  provided  with  hinged  sides  so  as  to  dump 
the  coal  easily.  When  desired  the  conveyor  will  deliver  ashes 
to  the  ash  hoist,  which  is  located  to  the  right  of  the  weighing 
hopper,  whence  they  can  be  deposited  in  wagons  on  the  street, 
38  ft.  above  the  boiley-room  floor  of  this  plant. 

In  the  handsome  new  University  Club,  on  Michigan  Avenue, 
heated  by  the  Maintenance  company,  the  boiler  plant  (Fig.  3) 


FIG.  2. — BOILER  ROOM,  COOK  COUNTY  BUILUING,  CHICACK). 

plants  are  operated  in  all  of  the  buildings  named,  but  in  several 
cases  these  plants  supply  steam  to  nearby  buildings,  and  the 
company  makes  a  particular  effort  to  establish  groups  or  cen¬ 
ters  of  buildings  heated  from  one  plant.  This  is  often  per¬ 
missible  from  an  existing  plant  where  a  portion  of  the  load  has 
been  taken  off  by  the  substitution  of  central-station  service  for 
the  generation  of  electricity  on  the  premises.  In  all  cases  where 
contracts  are  closed  the  privilege  of  supplying  heat  to  outside 
buildings  is  sought. 

The  Maintenance  company  buys  the  coal  and  water,  supplies 
the  labor  and  operates  the  plant,  charging  either  a  flat  price 
under  yearly  contract  or  a  flat  price  per  1000  lb.  of  steam.  Most 
of  the  contracts  are  on  the  straight  yearly  plan.  The  com¬ 
pany  agrees  to  furnish  at  the  boiler  header  from  Oct.  i  to  May 
31  for  18  hours  a  day  or  less,  the  amount  of  steam  necessary 
for  the  heating  of  the  building  under  contract  to  a  temperature 
of  70  deg.  Fahr.,  and  for  heating  all  water  for  lavatory  and 
scrubbing  purposes.  It  is  provided  in  the  contract  that  the 
steam  furnished  by  the  company  shall  be  sufficient  for  the  pur¬ 
poses  mentioned  only  so  far  as  the  adequacy  and  efficiency  of 
the  plant  will  permit.  The  company  agrees  to  use  its  best 
efforts  to  avoid  violation  of  the  city  ordinances  in  relation  to 
the  prevention  of  smoke,  and  agrees  to  indemnify  the  con¬ 
sumer  from  all  fines  and  costs  levied  on  him  by  the  city  on  ac¬ 
count  of  violation  of  the  smoke-prevention  ordinances  during 
the  life  of  the  contract.  The  advantage  of  limiting  the  con¬ 
tract  to  the  furnishing  of  steam  at  the  boiler  header  lies  in  the 
elimination  of  possible  misunderstandings.  The  company  does 
not  operate  electrical  or  power  plants,  nor  does  it  build  plants, 
although  its  advice  is  sometimes  asked  by  owners  when  build¬ 
ing  heating  plants. 

Two  men  are  employed  as  visiting  engineers,  and  they  keep 
a  constant  supervision  of  all  the  plants,  hiring  the  men  and  buy¬ 
ing  all  the  supplies.  The  visiting  engineers  and  their  assistants 
are  held  responsible  for  the  successful  operation  of  the  plants, 
and  they  are  given  a  free  hand  in  employing  engineers  and 
firemen. 

In  estimating  the  cost  of  steam  for  heating  a  building  the 
company  uses  a  formula  based  on  the  heat  units  of  the  coal 
and  the  radiation  from  windows  and  walls,  and  also  from 
actual  experience.  This  formula  is : 

C  =  0.2  S  -^e 


■BOILER  PLANT,  UNIVERSITY  CLUB,  CHICAGO. 


is  very  simple,  consisting  of  three  loo-hp  Scotch  boilers  with 
Burke  hand-fired  furnaces.  No  doubt  tunnel  connections  with 
this  building  also  will  be  arranged  before  long.  By  securing 
coal  through  the  tunnels  the  objectionable  presence  of  teams 
and  teamsters  in  the  alleys,  with  the  accompanying  dust  from 
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the  unloading  of  coal,  is  done  away  with.  Furthermore,  there 
is  provided  a  quick  and  sure  method  of  securing  coal  directly 
from  the  railroad  cars  without  any  possibility  of  interference 
due  to  weather  conditions  or  labor  troubles  on  the  streets.  Coal 
can  be  delivered  from  the  railroad  bunkers  through  the  tunnels 
to  a  building  in  the  “Loop”  district  on  15  minutes’  notice, 
whereas,  with  the  ordinary  wagon  service,  from  two  to  four 
hours’  notice  is  required.  The  company  pays  much  attention 
to  weighing  its  coal,  of  course,  and  has  a  street  scale  on  Ply¬ 
mouth  Court,  as  well  as  two  scales  in  the  tunnels.  These 
three  scales  weigh  about  1000  tons  of  coal  a  day  during  the 
busy  season.  The  company  also  maintains  a  laboratory  for 
testing  coal. 

The  heating  plant  in  the  Railway  Exchange,  at  Michigan  Ave¬ 
nue  and  Jackson  Boulevard,  is  of  particular  interest  because  it 
illustrates  the  “group”  idea,  to  which  the  company  attaches 
much  importance.  It  supplies  steam  for  several  outside  build¬ 
ings,  including  Orchestra  Hall  and  the  Wellington  Hotel.  A 
pipe  line  has  been  run,  by  virtue  of  a  city  ordinance,  for  two 
blocks  in  the  alley  directly  west  of  the  building  and  extending 
from  Adams  Street,  across  Jackson  Boulevard  to  Van  Buren 
Street.  In  the  Railway  Exchange  there  are  four  300-hp  Bab¬ 
cock  &  Wilcox  boilers  equipped  with  Roney  stokers.  The  steam 
comes  from  them  at  a  pressure  of  160  lb.  and,  passing  through 
a  reduction  valve,  is  delivered  to  the  pipe  line  at  from  30  lb. 
to  40  lb.  Each  building  heated  has  a  suitable  reduction  valve 
w’here  connection  is  made  with  the  outside  main,  so  that  the 
steam  is  delivered  to  the  heating  systems  of  the  buildings  at  the 
required  pressures. 

From  the  plant  in  the  Merchants’  Loan  &  Trust  Building 
steam  is  furnished  to  heat  not  only  that  building,  but  four 
other  buildings.  Here  there  are  four  loo-hp  internally  fired 
fire-box  locomotive-type  of  boilers.  To  insure  more  complete 
combustion  and  to  do  away  with  the  production  of  smoke,  the 
engineers  of  the  Illinois  Maintenance  Company  made  consider¬ 
able  alterations  in  this  plant  Two  of  the  boilers  were  turned 
completely  around,  making  a  combustion  chamber  of  the  orig¬ 
inal  firebox,  and  an  ordinary  type  of  furnace  was  installed 
under  what  was  formerly  the  rear  end  of  the  boiler.  In  this 
way  the  particles  of  carbon  are  fully  consumed  under  ordinary 
circumstances  before  reaching  the  boiler  tubes,  and  the  plant  is 
operated  practically  without  smoke.  Boilers  of  the  original 
tj'pe  are  held  as  reserve. 

Cordial  relations  are  maintained  with  the  smoke  inspection 
department  of  the  city  government.  Mr.  Paul  P.  Bird,  the 
smoke  inspector,  has  said  that  centralized  heating  will  prove  to 
be  a  great  help  in  the  abolition  of  the  smoke  nuisance  in  Chi¬ 
cago,  because  it  will  mean  larger  plants  with  automatic  fur¬ 
naces  and  a  higher  grade  of  men  operating  the  plant.  Further¬ 
more,  the  number  of  chimneys  will  be  reduced  by  the  growth 
of  the  group  system.  It  is  difficult  to  run  small  boiler  plants, 
with  the  grade  of  firemen  usually  employed,  without  producing 
smoke.  In  this  respect  the  plants  of  the  Illinois  Maintenance 
Company  have  an  excellent  record,  and,  indeed,  it  is  to  their 
interest  not  to  produce  smoke,  because  they  are  under  con¬ 
tract  to  pay  all  fines  imposed  on  account  of  any  negligent 
operation  of  the  plants  under  their  charge.  It  may  be  remarked 
that  the  Chicago  Smoke  Abatement  Commission  is  making  an 
active  campaign  against  the  production  of  smoke.  This  com¬ 
mission  wishes  to  see  a  Chicago  that  will  attract  women  with 
its  cleanliness  as  it  does  men  by  its  manufacturing  and  com¬ 
mercial  opportunities.  Furthermore,  it  is  desired  that  people 
who, make  their  money  in  Chicago  shall  live  in  the  city  and  not 
move  to  the  suburbs,  with  a  loss,  not  only  of  taxes,  but  of  de¬ 
sirable  citizenship. 

By  buying  its  coal  cheaply  and  by  employing  exact  scientific 
methods,  a  heating  company  can,  in  many  instances,  operate  a 
steam-heating  plant  in  a  building  more  cheaply  than  can  the 
owner.  In  Chicago  the  central-station  company  supplying  elec¬ 
tricity  is  not  discouraged  by  the  local  conditions  of  any  possi¬ 
ble  user  of  electrical  energy,  either  on  a  large  or  small  scale ;  it 
goes  after  them  all.  Similarly  the  heating  company  believes 
that  the  time  is  coming  when  the  scientific  operation  of  heat- 
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ing  plants  by  an  outside  company  will  be  much  more  common  in 
the  large  buildings  in  cities  than  it  is  at  present  The  business 
is  increasing,  and  the  idea  is  being  taken  up  in  Boston,  New 
York  and  Philadelphia.  Mr.  S.  Morgan  Bushnell  is  manager  of 
the  Illinois  Maintenance  Company.  He  has  made  an  exhaustive 
study  of  the  commercial  possibilities  of  the  steam  heating  of 
buildings  where  much  original  work  had  to  be  done  in  an  un¬ 
trodden  field. 

Engineering  Aspects  of  District  Steam 
Heating. 

By  H.  C.  Eddy. 

HAT  steam-power  plants  are  essentially  uneconomical  in 
the  conversion  of  heat  energy  contained  in  fuel  (raw 
material)  into  mechanical  work  (finished  product)  is 
generally  admitted.  This  condition  is  not  alone  confined  to 
plants  producing  power,  but  is  often  found  in  other  manufac¬ 
turing  processes.  The  more  specialized  lines  of  industry  have 
eliminated  this  inefficiency  to  a  great  extent,  and  with  a  corre¬ 
sponding  increase  in  profits.  Witness  the  meat-packing  plants 
of  to-day,  whose  dividends  are  earned  from  the  utilization  sf 
what  was  formerly  accounted  unavoidable  waste. 

The  manufacture  of  electricity  in  a  commercial  sense  has 
been  of  relatively  recent  accomplishment,  and  notwithstanding 
the  extremely  rapid  development  of  electrical  apparatus  and 
consequent  changes  of  type,  the  conversion  of  mechanical  into 
electrical  energy  is  now  accomplished  with  a  degree  of  efficiency 
which  leaves  little  to  be  desired.  The  conversion  of  heat  energy 
into  mechanical  work  is,  on  the  contrary,  not  of  recent  growth, 
and  the  types  of  apparatus  involved  are  not  materially  changed 
from  the  earlier  forms.  The  conversion  of  heat  energy  into 
mechanical  work,  too,  has  progressed  but  little  in  efficiency  over 
earlier  days,  and  the  attendant  waste  has  been  accepted  as 
unavoidable. 

Of  recent  years,  however,  earnest  efforts  have  been  made  to 
utilize  in  some  way  and  to  good  purpose  these  stray  heat  units. 
The  problem  has  been  approached  from  many  different  direc¬ 
tions,  such  as  the  multiplication  of  power-producing  cylinders 
in  reciprocating  engines  and  the  corresponding  stages  of  the 
steam  turbine,  heating  of  feed  water  by  means  of  waste  steam 
or  stack  gases,  the  application  of  exhaust  turbines  operating  at 
low  pressure,  with  or  without  heat  regenerators,  and  the  utili¬ 
zation  of  exhaust  steam  for  heating  purposes.  This  last-named 
application  is  not  a  particularly  new  idea.  The  heating  of  in¬ 
dividual  buildings  by  this  method  has  long  been  considered 
sound  engineering,  but  the  enlargement  of  the  idea  to  the  point 
of  circulating  low-pressure  steam  over  considerable  areas  has 
met  with  opposition  from  many  sources.  Some  of  this  opposi¬ 
tion  has  arisen  from  commercial  considerations  and  some  of  it 
from  a  possibly  circumscribed  idea  of  the  function  of  a  generat¬ 
ing  plant. 

In  designing  any  plant  with  a  sole  view  to  producing  a  kw- 
hour  with  a  minimum  of  fuel  burned,  an  engineer  fails  to  fulfill 
his  principal  obligation  to  his  client,  which  is  so  to  design  a 
manufacturing  process  and  select  the  necessary  equipment  that 
the  greatest  possible  net  revenue  will  be  produced  from  any 
given  unit  of  raw  material,  which  in  the  present  case  is  a  ton 
of  coal  or  its  equivalent 

Generally  speaking,  80  per  cent  of  the  heat  contained  in  steam 
remains  unconverted  when  exhausted  from  the  engine,  and 
this  remaining  heat  constitutes  a  potential  asset  which  should 
not  be  overlooked.  It  is  in  many  cases  apparently  out  of  the 
question  to  apply  commercially  this  source  of  possible  income. 
That  the  apparent  impossibility  is  more  or  less  artificially 
created  is  also  true.  It  is  not  unlike  the  situation  where  a  man 
deliberately  locks  himself  in  a  cell  and  throws  away  the  key, 
and  then  complains  of  lack  of  liberty.  Many  electric  plants  have 
been  so  located  as  to  have  access  to  a  supply  of  water  for  con 
densing  purposes,  when  the  results  obtained  from  condensing 
are  not  equal  in  dollars  and  cents  to  even  a  fraction  of  the 
income  which  would  have  been  produced  from  the  sale  of  ex- 
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haust  steam  for  heating  from  a  plant  centrally  located.  Like¬ 
wise  the  cost  of  delivering  fuel  has  often  times  been  given  an 
undeserved  importance  in  determining  the  location  of  a  generat¬ 
ing  plant  with  a  consequent  loss  of  much  greater  opportunity 
for  profit.  These  conditions,  of  course,  are  not  always  true, 
but  unfortunately  they  are  so  common  as  to  call  forth  serious 
criticism  of  the  economic  waste,  and  the  engineering,  or  more 
properly  lack  of  it,  which  has  permitted  and  still  permits  them 
to  exist. 

In  the  past  the  development  of  district  heating  was  retarded 
by  a  lack  of  knowledge,  on  the  part  of  those  most  interested, 
of  the  requirements  of  any  given  situation,  and  many  plants 
were  unfortunately  installed  without  any  better  guide  in  de¬ 
sign  than  pure  guesswork.  The  laws  of  chance  have  permitted 
some  of  these  to  be  mechanically  and  financially  successful. 
With  the  advent  of  a  reasonably  accurate  meter  applied  to  each 
customer’s  installation,  it  became  possible  to  secure  data  cover¬ 
ing  the  consumption  of  steam  per  unit  of  space  heated  under 
varying  conditions  of  climate  and  use.  With  these  facts  in 
hand,  and  a  better  knowledge  of  the  flow  of  steam  in  pipe  lines, 
a  very  definite  and  marked  advance  in  engineering  design  was 
made,  so  that  at  the  present  time  it  is  possible  to  design  a  lay¬ 
out  for  underground  steam  distribution  under  given  conditions 
and  to  provide  for  any  specified  percentage  of  increase  of  busi¬ 
ness  which  will  be  so  accurate  as  to  impose  no  undue  burden  of 
hazard  in  the  investment  required,  or  uncertainty  in  the  matter 
of  furnishing  adequate  service. 

It  does  not  follow,  necessarily,  that  with  an  advantageous 
location  of  a  generating  plant,  and  a  properly  designed  under¬ 
ground  system,  financial  success  is  assured  to  the  purchaser  of 
a  central-heating  plant.  There  are  certain  elements  of  varying 
degrees  of  importance,  but  all  quite  essential,  which  should 
have  capeful  consideration,  and  which  should  ultimately 
determine  whether  an  adequate  and  satisfactory  return  can  be 
expected  from  an  investment  of  this  character. 

These  elements  may  be  either  debits  or  credits  in  the  forma¬ 
tion  of  what  may,  for  lack  of  a  better  name,  be  called  an 
engineer’s  balance  sheet.  These  factors  can  be  determined  with 
such  approximate  accuracy  as  to  enable  the  prospective  pur¬ 
chaser  to  form  a  clear  idea  as  to  the  extent  of  the  investment 
necessary  to  secure  the  greatest  percentage  of  return.  There 
have  been  cases  of  financial  failure  arising  from  insufficient 
investment  and  vice  versa.  Each  proposition  has  its  local  con¬ 
ditions  which  affect  the  result  and  which  call  for  careful  and 
intelligent  study. 

INVESTMENT  FACTORS. 

The  investment  factors  referred  to  in  the  preceding  paragraph 
are  as  follows :  ( i )  Geographical  or  climatic  location  which 

will  determine  generally  the  quantity  of  heat  required  and  the 
length  of  the  heating  season.  (2)  The  initial  area  to  be  served 
with  heat  and  the  probable  additional  area  which  will  require 
heating  service  subsequent  to  the  first  installation.  (3)  The 
volume  of  business.  The  determination  of  the  ratio  of  the 
buildings  requiring  heat  to  the  total  number  of  buildings  in 
any  given  area.  The  character  of  this  business — whether  com¬ 
posed  of  residence  or  business  buildings,  or  both.  (4)  The 
volume  of  business  available  per  lineal  foot  of  street  mains  to 
be  installed.  (5)  The  probable  extensions  required.  The  loca¬ 
tion  of  such  extensions,  and  whether  these  extensions  can  be 
most  economically  made  by  providing  an  excess  of  steam-carry¬ 
ing  capacity  in  the  street  mains  included  in  the  first  installation, 
or  by  additional  street  mains  laid  direct  from  the  power  station. 
(6)  The  location  of  the  power  station.  If  the  power  station  is 
not  located  adjacent  to  any  heating  territory,  a  determination 
should  be  made  to  ascertain  whether  it  can  profitably  be  re¬ 
moved.  (7)  Ratio  of  the  capacity  of  the  motive  power  in  the 
station  delivering  exhaust  steam  to  heating  mains  to  the  same 
delivering  exhaust  steam  to  atmosphere  or  to  a  condenser. 
This  ratio  is  particularly  important  in  condensing  plants  and  in 
non-condensing  plants  where  there  is  but  little  reserve  power 
available  in  the  station  beyond  the  peak-load  demands.  This 
factor  has  to  do  with  the  capacity  only  and  not  with 
efficiency.  (8)  The  possibility  of  providing  for  winter  loads 
with  generating  equipment  of  low  cost  which  w'ill  operate  effi¬ 


ciently  in  connection  with  a  heating  plant  as  compared  with 
equipment  of  much  higher  initial  cost  remaining  idle  during 
light-load  periods. 

OPERATING  FACTORS. 

The  operating  factors  are  as  follows:  (i)  Determination  of 
the  time  or  times  of  maximum  demands  for  heat.  The  time 
and  extent  of  peak  loads  will  vary  with  the  class  of  business 
served.  (2)  Determination  of  the  relation  of  maximum  and 
average  demand  for  steam  heating  to  the  maximum  and  aver¬ 
age  quantity  of  exhaust  steam  available.  (3)  Determination  of 
approximate  average  consumption  of  steam  for  heating  for  each 
month  during  heating  season.  (4)  Determination  of  total 
quantity  of  steam  required  to  be  supplied  directly  from  boilers 
during  the  heating  season  by  reason  of  non-coincidence  of  heat¬ 
ing  and  power  load  curves.  (5)  Determination  of  approximate 
boiler  load  curve  with  and  without  heating  service.  (6)  In  large 
cities  where  more  than  one  power  plant  is  continuously  or  inter¬ 
mittently  operated,  it  is  sometimes  possible  to  secure  admirable 
economy  in  the  operation  of  auxiliary  generating  stations  in 
connection  with  heating  installations  by  reason  of  the  ability  to 
vary  the  load  on  such  substations  so  that  it  will  correspond 
with  the  demand  for  heat.  It  such  cases,  in  the  matter  of 
accounting,  the  electric  energy  produced  at  the  auxiliary  station 
should  be  considered  as  a  by-product.  (7)  Determination  of 
adaptability  of  existing  motive  power  to  changed  operating  con¬ 
ditions. 

GENERAL  FACTORS. 

The  general  factors  may  be  summed  up  as:  (i)  Rates  per¬ 
missible  for  steam-heating  service,  considering  local  fuel  costs 
plus  a  charge  for  desirability  of  central-station  heating  service. 
(2)  Probable  or  possible  increase  of  electric  load  by  the  elimi¬ 
nation  of  isolated  plants  and  by  reason  of  power  business  se¬ 
cured  at  rates  which  without  steam-heating  income  would  be 
unprofitable.  (3)  Determination  of  cost  of  furnishing  heating 
service.  An  apportionment  of  cost  of  operation  between  heat¬ 
ing  and  power.  (4)  The  extent  to  which  heating  business 
should  be  taken  on.  This  is  closely  related  to  some  of  the  fac¬ 
tors  given  in  the  two  preceding  paragraphs,  (s)  Determination 
of  approximate  gross  and  net  revenue  from  sale  of  steam  for 
heating  for  one,  two  and  three  years  after  the  service  is  estab¬ 
lished. 

Assuming  that  the  location  and  conditions,  after  having  been 
carefully  considered,  justify  an  investment  in  a  heating  plant, 
it  should  not  be  considered  that  because  of  the  general  popular¬ 
ity  of  heating  service  the  enterprise  may  be  allowed  to  run 
itself,  or  that  it  will  find  its  own  customers.  The  advantages 
of  central-station  heating  service,  while  generally  known,  can 
profitably  be  brought  to  the  attention  of  prospective  customers 
by  devoting  a  certain  amount  of  the  company's  advertising 
appropriation  to  this  branch  of  its  service.  By  the  exercise  of 
discrimination  and  tact  upon  the  part  of  the  solicitors  and 
management  of  the  company  it  will  be  found  possible,  in  many 
cases,  to  add  very  materially  to  the  connected  load  through  the 
ability  of  the  company  to  supply  heat.  A  well-organized  and 
well-operated  heating  department  has  great  value  in  insuring 
freedom  from  competitive  electrical  installations.  Competitive 
heating  installations  of  any  extent  are  extremely  rare,  but  three 
cities  being  known  to  the  writer  where  such  conditions  have 
existed — or  will  exist 

Reference  has  been  made  in  this  article  to  the  fact  that 
financial  failures  of  heating  plants  have  been  brought  about  by 
both  too  little  and  too  great  investment.  A  certain  amount  of 
heating  business  is  required  to  meet  the  cost  of  operation  and 
the  fixed  charges  of  such  an  installation,  and  it  has  happened 
that  operators  have  become  timid  at  the  time  when  they  should 
have  become  bold  and  have  defeated  their  own  ends  by  not 
making  extensions  of  their  underground  lines  which  would  have 
been  not  only  very  profitable  themselves,  but  would  have  made 
the  entire  installation  profitable  instead  of  barely  self-support¬ 
ing.  On  the  other  hand,  because  of  the  very  great  popularity 
of  central-heating  service,  pressure  has  sometimes  been  brought 
to  bear  upon  companies  supplying  this  service  which  has  caused 
them  to  make  unwise  extensions  into  sparsely  settled  sections 
where  the  load  per  lineal  foot  of  mains  is  inadequate  to  produce 
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a  proper  revenue.  In  a  well-designed  and  well-laid  out  system 
of  distribution,  the  efforts  of  the  operating  company  should  be 
to  secure  the  maximum  possible  load  upon  the  mains  already 
installed  before  making  any  extensive  additions  thereto  for  the 
purpose  of  securing  other  business  of  no  more  profit  than  that 
which  already  exists  upon  the  lines,  but  which,  for  one  reason 
or  another,  has  not  been  secured. 

The  extent  to  which  heating  business  should  be  taken  on  has 
much  to  do  with  the  ultimate  profitableness  of  the  investment. 
Under  certain  conditions,  live  steam-heating  plants — that  is, 
those  using  steam  taken  direct  from  the  boilers — will  be  success¬ 
ful,  and  under  certain  local  conditions  it  is  good  business  policy 
to  dispose  of  a  considerable  quantity  of  live  steam  in  addition 
to  the  available  exhaust  steam;  but  these  conditions  are  by  no 
means  universally  true.  It  is  quite  within  the  power  of  every 
plant,  at  but  slight  expense,  to  secure  and  keep  reasonably 
accurate  data  as  to  the  cost  of  steam,  and  if  this  record  is  kept, 
it  is  not  a  difficult  matter  to  determine  just  how  far  a  company 
may  go  in  the  matter  of  furnishing  heating  service,  and  still 
maintain  a  definite  ratio  of  operating  expense  to  gross  income. 

It  may  seem  absurd,  but  is  nevertheless  absolutely  true,  that  in 
one  case  a  company  furnishing  steam-heating  service  informed 
its  customers  generally  that  its  rates  were  quite  nominal  be¬ 
cause  the  company  was  utilizing  exhaust  steam  which  cost  it 
nothing,  and  that  for  that  reason  no  restrictions  would  be 
placed  upon  the  use  or  waste  of  the  steam  by  the  consumer.  It 
is  perhaps  unnecessary  to  add  that  this  particular  installation 
was  not  profitable.  Happily,  such  conditions  are  being  gradually 
rectified,  and  the  companies  now  engaged  in  furnishing  heating 
service  are  becoming  keenly  aware  of  the  fact  that  their  rates 
must  be  based  upon  the  cost  of  vaporization  of  steam  at  their 
plants,  without  reference  to  whether  a  portion  or  all  of  it  is 
exhaust  steam. 

It  has  been  held  by  some  companies  that  they  are  essentially 
electric-lighting  and  power  companies,  or  street-railway  com¬ 
panies,  as  the  case  may  be,  and  that  their  functions  should  be 
limited  to  furnishing  such  service  as  might  be  included  within 
their  corporate  title.  But  recently  these  ideas  have  been  sub¬ 
ject  to  some  modification.  Many  of  the  companies  are  now 
endeavoring  to  fulfill  more  nearly  their  general  role  of  public- 
service  companies,  and  to  these  more  progressive  and  broader- 
minded  corporations,  heating  service  should  appeal  as  being 
well  within  the  limits  of  their  functions,  as  well  as  constituting 
a  most  attractve  source  of  income  under  proper  conditions. 


Steam-Heating  in  Connection  with  Central 
Stations. 

At  the  recent  convention  of  the  Pennsylvania  Elec¬ 
trical  Association  at  Eagles  Mere,  Pa.,  some  in¬ 
teresting  facts  were  given  relative  to  steam  heat¬ 
ing  in  connection  with  central  stations  in  a  paper  com¬ 
piled  by  Messrs.  Paul  Mueller,  Erie,  Pa.,  James  E. 
Pyle,  West  Chester,  Pa.,  F,  M.  Noecker,  Renovo,  Pa. 
and  L.  O.  Meachan,  Scranton,  Pa.  It  was  pointed  out  that  in 
starting  a  steam-heating  system  in  connection  with  an  electric 
light  plant,  a  steam-heating  company  should  be  organized  and 
merged  with  the  electric  light  company,  so  that  the  right  to 
sell  live  steam  cannot  be  questioned  if  live  steam  is  necessary 
to  supply  the  demand.  Thus  merged,  the  company  is  well 
equipped  to  meet  competition  and  to  obtain  business  from  office 
buildings,  theatres,  apartment  houses,  hotels,  municipal  and 
school  buildings,  etc.,  which  otherwise  could  not  be  prevented 
from  operating  or  installing  isolated  plants  of  their  own.  The 
advantages  of  the  central  steam-heating  plant  are  obvious. 
Dwellings  are  much  more  desirable  and  clean ;  coal  and  ash 
carts  on  the  streets  are  reduced  to  a  minimum,  and  the  smoke 
nuisance  is  abated,  leaving  the  community  much  improved  and 
cleaner  than  without  such  a  system. 

Street  installation  is  quite  easy  and  inexpensive  to  care  for  if 
complete  and  laid  out  by  careful  and  experienced  engineers. 
The  method  of  construction  of  mains  accepted  as  the  best  prac¬ 
tice  to-day  is  to  lay  the  pipe  in  sections  of  from  100  ft.  to  250  ft. 


ill  length.  Each  section  is  firmly  anchored  in  the  center  to 
substantial  brick  or  concrete  foundation.  Where  two  of  these 
sections  meet,  a  joint  is  effected  by  the  use  of  a  double  varia¬ 
tor  or  expansion  joint,  into  each  side  of  which  is  inserted  the 
end  of  the  sections  of  pipe  extending  from  the  anchorage  in 
the  middle.  These  expansion  joints  have  a  slip  of  from  3  to  4 
in.  and  readily  take  care  of  the  expansion  and  contraction  of 
that  amount  of  pipe.  The  center  or  stationary  part  of  the 
expansion  joint  is  also  securely  anchored,  and  from  the  top  of 
this  is  taken  out  a  service  pipe  to  supply  the  various  customers 
nearest  to  that  point.  Bottom  service  connection  to  the  ex¬ 
pansion  joints  was  an  old  custom  of  construction,  but  has 
been  changed  to  top  connection  that  drier  steam  may  be  ob¬ 
tained  and  the  condensation  kept  out  of  the  service,  which  is 
particularly  essential  in  the  case  of  meter  installations.  As 
each  length  of  pipe  is  threaded  on  it  is  wrapped  with  asbestos 
paper,  and  8-ft.  sections  of  heavy  stave  pipe,  lined  with  tin 
and  heavily  impregnated  on  the  outside  with  creosote,  are 
slipped  over  the  end  onto  the  iron  pipe  close  up  against  each 
other,  making  a  tight  joint.  This  joint  is  sometimes  filled  with 
tar,  and  is  almost  always  covered  over  with  tar  paper  to  keep 
out  ground  moisture.  This  stave  pipe  has  an  inside  diameter 
sufficient  to  leave  a  dead-air  space  of  from  i  in.  to  2  in.  between  it 
and  the  main,  and  it  is  held  concentric  on  the  main  by  guides  or 
runners,  some  of  which,  for  the  larger  sizes  of  pipe,  have 
rollers  on  them  to  facilitate  the  slip  of  the  pipe  back  and  forth 
as  it  expands  or  contracts  inside  the  stationary  wood  stave 
insulation.  This  dead-air  space  is  the  most  efficient  part  of  the 
insulation  of  the  pipe.  Each  expansion  joint  is  housed  in  with 
a  brick  or  concrete  wall  around  it,  and  a  relief  pipe  is  carried 
to  the  surface  of  the  street.  At  important  junction  points, 
where  there  may  be  tee  or  cross  expansion- joint  connections, 
and  possibly  valves  located,  a  regular  manhole  is  constructed. 
The  work  must  all  be  done  very  carefully  to  grade  so  that 
the  whole  system  will  drain  its  condensation  to  points  where 
it  may  be  readily  trapped  off.  There  must  be  no  low  spots  with¬ 
out  traps,  where  the  condensation  will  accumulate.  The  bottom 
of  the  trench  also  requires  special  attention  and  should  consist 
of  broken  stone  or  coarse  gravel  in  which  one  or  two  drain 
pipes  should  be  laid  that  the  ground  around  the  main  shall  have 
a  good  drainage  and  be  as  dry  as  possible.  In  some  installa¬ 
tions  an  effort  has  been  made  to  get  a  return  of  the  trapped 
condensation  to  the  plant,  but  the  cost  of  this  is  prohibitive  in 
anything  but  a  small,  very  compact  system  located  in  close 
proximity  to  the  plant.  At  the  plant  the  exhaust  steam  should 
be  passed  through  a  separator  before  entering  the  mains,  for 
the  purpose  of  removing  the  condensation  and  oil  that  passes 
with  it  from  the  engines. 

In  hilly  districts  the  mains  should  be  carefully  trapped  at 
frequent  intervals  to  do  away  with  a  downhill  rush  of  con¬ 
densation,  which  would  fill  the  services  to  houses  at  the  foot 
of  the  hills  with  water.  Great  care  must  be  taken  in  locating 
these  main  traps,  or  serious  difficulty  will  be  encountered  with 
the  city,  due  to  the  hot  water  trapped  off  cracking  the  sewers. 
It  is  therefore  essential  they  should  be  placed  only  where 
there  are  sewers  of  sufficient  size  and  flow  of  sewerage  to 
adequately  cool  the  condensation  removed  by  traps. 

Services  are  usually  installed  from  the  mains  into  build¬ 
ings  at  cost.  The  company  usually  furnishes  at  cost  the  re¬ 
ducing  valves,  cooling  or  economy  coil,  and  trap,  all  of  which 
are  necessary.  It  is  always  best,  particularly  in  meter  in¬ 
stallations,  to  get  consumers  to  install  a  separator  at  entrance 
to  keep  out  any  condensation  from  mains.  With  separators 
on  all  meter  customers,  there  will  be  much  less  complaint  and 
adjustment  of  bills  necessary  later. 

In  the  opinion  of  the  committee,  flat  rates  should  be  avoided, 
and  if  given  at  all  should  apply  to  office  buildings  where  the 
maximum  demand  for  heat  is  for  only  12  hours.  Rates  are 
based  on  the  total  square  feet  of  radiation  connected,  or  else 
on  the  cubical  space  heated.  From  30  cents  per  square  foot  up 
for  direct  radiation  and  from  40  cents  per  square  foot  up  for 
indirect  radiation  per  year  are  the  usual  bases  for  flat  rate 
charge.  The  differences  arising  in  different  localities  are  due 
principally  to  the  cost  of  fuel.  Where  steam  heat  is  metered  the 


charge  is  made  at  so  much  per  looo  lb.  of  water  condensed. 
The  rates  in  Pennsylvania  vary  from  40  to  75  cents,  and  a 
number  of  companies  use  a  sliding  scale  rate,  notably  the 
Citizens  Light,  Heat  &  Power  Company,  of  Johnstown,  Pa. 
This  company’s  basic  rate  is  40  cents  for  the  first  10,000  lb.  of 
condensation  per  month,  with  a  reduction  of  5  cents  for  each 
10,000  lb.  used  in  addition  until  50,000  lb.  or  more  are  con¬ 
densed.  The  lowest  rate  is  15  cents  per  1000  lb.  of  condensa¬ 
tion. 

The  opinion  of  the  various  companies  in  Pennsylvania  from 
which  information  was  received  is  favorable  to  the  use  of  the 
condensation  meter.  The  benefit  of  the  change  from  flat  rate 
to  meter  basis  is  best  illustrated  by  a  plotted  curve  of  steam 
consumption  of  a  plant  before  and  after  meters  are  installed. 
There  will  be  gradual  peaks  in  the  morning  and  evening,  and 
some  falling  off  at  night  on  the  flat-rate  chart.  In  comparison 
with  this  the  same  curve  with  meters  will  show  a  marked  de¬ 
crease  in  total  steam  consumption  with  much  more  frequent 
peaks.  There  will  be  a  sharp  rise  in  the  morning  as  people 
turn  on  steam  to  warm  the  house  after  it  has  cooled  during  the 
night,  and  this  will  gradually  fall  off  by  ten  o’clock;  it  will 
gradually  pick  up  again  after  three  o’clock  when  the  sun  goes 
down  and  the  cold  of  the  evening  begins,  and  from  this  peak 
it  will  fall  off  rapidly  as  the  steam  is  shut  off  before  people  re¬ 
tire  for  the  night.  The  meter  system  at  Johnstown,  Pa.,  showed 
an  increase  in  earnings  of  22  per  cent,  with  a  7  per  cent  de¬ 
crease  in  coal  consumption.  Of  the  140  customers  at  Scranton 
on  whose  mains  meters  were  installed  last  year  the  earnings 
per  1000  cu.  ft.  of  space  heated  were  increased  from  $4.35  to 
$5.40,  and  there  was  also  a  reduction  in  the  amount  of  coal 
consumed. 

The  successful  and  most  economical  operation  of  a  power¬ 
house  using  its  exhaust  steam  for  heating  is  a  matter  which 
must  be  carefully  worked  out  for  each  individual  case,  the 
point  aimed  at,  of  course,  being  to  generate  both  steam  and 
electricity  as  cheaply  as  possible.  The  demand  of  one  must  be 
balanced  against  the  demand  of  the  other  and  a  happy  medium 
arrived  at  by  operating  only  the  equipment  best  suited  to  the 
conditions,  with  no  aid,  or  as  little  as  possible,  from  live  steam. 
.\s  an  illustration  the  experience  of  a  certain  plant  is  cited. 
This  station  was  furnishing,  besides  electricity,  steam  for  heat¬ 
ing  purposes.  On  a  winter  day,  with  the  thermometer  10  deg. 
above  zero,  two  engines  were  running,  which,  by  reason  of  the 
electric  load,  developed  200  hp,  and  this  necessitated  the  use  of 
•  a  certain  amount  of  live  steam  to  keep  the  pressure  on  the 
steam-heating  mains  constant.  A  third  engine  was  started  and  a 
portion  of  the  electric  load  transferred  to  its  generator.  Seem¬ 
ingly  strange,  the  pressure  at  once  increased  on  the  steam 
mains,  and  one  boiler  could  be  shut  down.  The  value  of  the 
back  pressure  load  on  the  engines  at  Erie,  Pa.,  is  rated  so  high 
that  Mr.  Mueller  claims  that  an  electric  light  plant  furnishing 
steam  heat  can  afford,  as  a  matter  of  economy,  to  run  simple 
engines  belted  or  direct-connected  to  the  generator,  and  dissi¬ 
pate  or  throw  away,  through  the  medium  of  a  large  rheostat, 
into  a  stream  of  water  the  electric  output  of  said  generator, 
and  use  the  exhaust  steam  for  heating  purposes. 

At  the  same  convention  Mr.  J.  W.  Reeves,  of  the  Citizens 
Light,  Heat  &  Power  Company,  of  Johnstown,  Pa.,  in  discussing 
the  subject  of  the  value  of  off-peak  business,  said  that  he  con¬ 
sidered  any  load  that  can  be  obtained  which  will  not  be  co¬ 
incident  with  the  evening  lighting  peak,  off-peak  business.  He 
said  that  the  additional  expense  of  operating  a  day  circuit 
is  confined  chiefly  to  fuel  and  labor,  and  that  the  real  cost  of 
off-peak  business  is  so  slight  that  every  customer  of  this  class 
added  results  in  greater  revenue.  After  showing  how  his  com¬ 
pany  had  increased  its  output,  he  gave  a  brief  statement  as  to 
the  economy  and  the  effect  on  the  load  factor  of  an  exhaust- 
steam-heating  plant  operating  in  connection  with  a  central  sta¬ 
tion.  Mr.  Reeves  said  that  one  of  the  features  of  particular 
interest,  and  one  which  appears  on  first  thought  to  the  ex¬ 
perienced  as  contrary  to  natural  conditions,  is  that  an  increase 
in  output  resulting  in  an  increase  in  exhaust  steam  utilized  in 
lieating,  and  a  reduction  in  the  amount  of  live  steam  which 


would  have  been  otherwise  required,  decreases  the  total  amount 
cf  fuel  burned.  As  a  basis  for  his  statement  he  gave  the  fol¬ 
lowing  data  from  his  station  during  certain  months  of  the 
heating  season  : 

Date.  Output  kw-hrs.  F  uel  consumed,  lbs. 

Nov.,  190S  .  297,020  3,222,640 

Nov.,  1906  .  322,564  Inc.  9%  2,788,560  16%  dec. 

Dec.,  1905  .  317.858  3,651,010 

Dec.,  1906  .  355.934  Inc.  ii%  3.277.080  11%  dec. 

The  boilers  in  the  Johnstown  station  evaporate  from  7  to 
8.15  lb.  of  water  per  pound  of  fuel  burned.  The  underground 
mains  comprise  about  13.918  lin.  ft.,  exclusive  of  service  pipes, 
and  the  district  served  extends  about  3200  ft.  from  the  station. 
Steam  is  sold  on  a  sliding  scale  meter  basis,  ranging  from  40 
tc  15  cents  per  1000  lb.  of  condensation,  and  the  growth  of  the 
beating  business  has  been  quite  rapid.  At  the  present  time  the 
Citizens  Company  is  heating  300  business  blocks,  residences  and 
buildings,  containing  about  16,343,830  cu.  ft.  of  space. 


Central  Station  Electric  Motor  Service, 


By  Walter  Stuart  Kelley. 

IT  is  intended  to  develop  in  this  paper,  with  as  much  clear¬ 
ness  as  space  will  permit,  the  underlying  principles  that 
should  govern  the  design  for  an  electrical  energy  distribu¬ 
tion  system. 

Experience  with  electrical  motor  service  has  shown  that  few 
motor  users  appreciate  or  understand  the  correct  principles 
upon  which  the  distribution  of  electrical  energy  should  be 
based,  nor  how,  nor  why  it  lodges  with  a  central  supply 
station  very  decided  advantages  in  supplying  energy.  Nor  have 
central  stations — letting  that  name  personify  the  managing 
power — had  a  proper  appreciation  of  their  natural  supremacy 
in  this  field;  but  somewhat  of  an  awakening  to  the  importance 
of  the  situation  seems  to  be  in  evidence. 

The  treatment  of  any  topic  depends  in  no  small  degree  on  the 
point  of  view ;  not  as  to  facts,  but  as  to  their  interpretation. 
This  discussion  is  from  the  viewpoint  of  the  central  station ; 
if  this  is  kept  constantly  in  mind,  no  misconception  of  state¬ 
ments  will  result. 

In  planning  the  technical  details  of  any  electrical  distribu¬ 
tion  system  an  engineer  must  know  two  things  if  he  would 
achieve  the  full  measure  of  success  in  the  operation  of  the 
plant — namely,  he  must  know  what  cannot  be  done,  from  a  tech¬ 
nical  standpoint,  and  he  must  know  what  it  is  not  wise  to 
do,  from  a  commercial  or  business  standpoint.  Wasteful  en¬ 
gineering  results  from  a  lack  of  knowledge  on  these  two  points, 
or  from  a  reckless  disregard  of  it.  Instruction  and  study  will 
give  a  knowledge  of  many  things  that  can  be  done  and  of 
ways  to  do  them,  but  the  things  that  cannot  be  done  arc  less 
clearly  set  forth  in  writings. 

The  knowledge  required  is  mainly  the  result  of  experience; 
occasionally  it  results  from  especially  good  engineering  sense; 
the  former  may  be  designated  as  wisdom,  the  latter  as  genius. 

It  is  scarcely  necessary  to  say  that  the  ordinary  central 
station  must  be  content  to  tie  up  with  the  former,  and  is 
fortunate  if  it  does  even  that.  All  of  which  is  summed  up  in 
the  statement  that  the  more  it  appreciates  the  paramount  im¬ 
portance  of  good  engineering  for  its  motor  service,  and,  so 
doing,  provides  it  for  its  motor  users,  the  more  profitable  will 
this  branch  of  the  central-station  supply  business  become. 

Not  a  few  may  find  this  a  new  proposition  and  ask  in  some 
surprise,  “Should  a  central  station  provide  competent  engineer¬ 
ing  services  for  its  motor  users,  present  and  prospective?’’ 
Most  assuredly  and  emphatically,  yes.  Nor  is  this  proposition 
in  the  slightest  degree  altruistic  in  its  motive;  it  can  be  de¬ 
fended  from  the  solid  basis  of  self-interest— -dividends. 

Central  stations  cannot  afford  to  develop  a  crop  of  dissatis¬ 
fied  and  disgruntled  motor  users  because  of  poor  machines  in¬ 
stalled,  or  motors  ill  adapted  to  the  situation,  or  from  a  hap¬ 
hazard  distribution,  or  quite  likely  from  a  combination  of  all 
of  them.  The  average  motor  user  is  not  sufficiently  technical 
to  protect  himself  from  such  abuses,  and  the  prospective  central 
station  customer  will  not  hire  an  engineer,  arguing  to  himself 
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that  the  engineer’s  fee  represents  so  much  additional  invest¬ 
ment 

The  ccRtral  station,  to  protect  itself  from  the  disastrous  after¬ 
effects  of  such  a  situation,  must  step  into  the  breach  and  pro¬ 
vide  engineering  that  will  assure  satisfactory  service  and  mini¬ 
mum  use  of  cost  for  a  given  output. 

The  ultimate  aim  of  this,  as  of  other  features  of  the  central- 
station  supply  business,  is  dividends,  which  can  only  result  from 
doing  a  profitable  business;  to  this  end  it  is  necessary  to  have 
satisfied  customers  who  feel  that  they  are  getting  value  re¬ 
ceived  and  who  at  the  same  time  pay  a  good  profit  on  what 
they  use. 

It  is  necessary  at  this  point  to  distinguish  clearly  between 
the  watts  really  necessary  to  do  a  given  amount  of  work  and 
the  watts  that  may  be  used  in  doing  the  same  work.  For 
example,  a  customer  of  a  central  station  that  had  retained  the 
writer  to  put  his  views  on  this  subject  into  practice  was  using 
a  5-hp  motor  most  of  the  time  for  18  hours  a  day,  where  no 
one  machine  required  as  much  as  i  hp  to  drive,  and  where 
for  considerable  intervals  the  motor  had  nothing  more  to  do 
than  to  turn  the  shafting.  The  customer  was  paying  from 
$18  to  $20  per  month  and  grumbling  about  the  size  of  his 
bills. 

After  careful  examination  of  the  plant  it  was  evident 
that  energy  would  be  greatly  economized  by  installing  three 
small  motors  at  a  total  cost  of  about  $125,  with  which  the 
estimated  energy  consumption  was  $6  per  month.  The  party 
was  assured  that  at  an  expense  of  $125  for  new  motors  his 
bills  would  not  exceed  $12  per  month;  he  hesitated  about  mak¬ 
ing  the  additional  investment;  besides,  he  was  skeptical  as  to 
the  motive  of  the  central  station  and  seemed  to  think  the 
scheme  was  more  to  sell  additional  electric  motors  than  any¬ 
thing  else. 

After  many  calls  and  much  discussion  the  following  trade 
was  concluded:  The  central  station  agreed  to  install  the  new 
motors  and  to  take  the  customer’s  old  motor  at  a  fair  valua¬ 
tion;  the  net  cost  to  the  customer  was  to  be  liquidated  by  his 
continuing  to  pay  so  long  as  necessary  the  average  monthly 
bill  for  the  preceding  six  months. 

During  the  next  six  months  the  bill  never  exceeded  $6.00  and 
frequently  the  meter  reading  amounted  to  less  than  the  mini¬ 
mum  charge,  namely,  $5  per  month. 

The  gain  to  the  central  station  by  the  above  transaction  was 
three-fold.  First,  it  gained  a  satisfied  customer,  always  ready 
to  say  a  good  word  for  electric  service,  in  place  of  a  dis¬ 
gruntled  one.  Secondly,  the  energy  actually  delivered  under  the 
new  arrangement  netted  from  20  to  30  per  cent  more;  that  is, 
the  customer  actually  used  not  over  one-fifth  of  the  watt-hours 
that  he  did  before,  but  he  paid  rather  more  than  one-fourth  of 
what  he  had  paid  previously.  Thirdly,  the  difference  in  energy 
used  was  saved  by  the  station  to  sell  to  someone  else,  thus  by 
so  much  deferring  investment  in  new  generators. 

The  first  of  the  three  things  gained  by  correct  engineering 
of  motor  service — and  the  case  is  typical — is  so  important  as 
to  warrant  some  elaboration,  with  “the  satisfied  customer”  as 
the  topic. 

The  time  has  passed  when  corporations  that  exploit  public 
utilities  can  afford  to  play  fast  and  loose  with  the  public  that 
has  granted  them  the  opportunity  to  do  business;  indeed,  their 
very  existence  today  depends  on  giving  the  public — their 
customers — the  utmost  consideration.  Dissatisfaction  with  the 
service  rendered  to  the  public  is  grist  for  the  agitator’s  mill. 
.K  campaign  for  a  municipal  plant  will  smoulder  and  go  out 
if  it  has  not  the  fuel  of  public  dissatisfaction  with  the  service 
rendered  to  develop  sufficient  flame  for  a  very  effective  move¬ 
ment. 

So,  too,  if  there  is  no  dissatisfaction  with  rates  or  service 
there  can  be  no  effective  appeal  to  the  public  service  commis¬ 
sion  for  a  change  in  the  method  of  charging  or  for  a  reduc¬ 
tion  in  the  rates. 

Solicitude  for  the  interests  of  its  customers,  and  that  solici¬ 
tude  given  practical  effect  by  proper  methods  and  organiza¬ 
tion,  must  therefore  be  a  cardinal  business  principle  with  cor¬ 


porations  or  public  service  companies  exploiting  public  utilities. 

The  principle  applies  to  lighting  as  well  as  to  motor  service, 
but  in  less  degree,  because  with  the  luxury  of  electric  lighting 
(except  in  the  case  of  public  lighting)  a  little  difference  in 
cost,  more  or  less,  has  less  effect  on  the  public  mind  than  does 
high  cost  of  motor  service;  for  on  the  continuity  and  cheap¬ 
ness  of  this  depend  the  business  and  income  of  the  motor  user. 

Assuming  a  maximum  charge  by  meter  of  10  cents  per  kw 
hour  for  energy,  with  discounts  as  high  as  60  per  cent  or  even 
70  per  cent,  or  a  scale  equivalent  to  this,  competent  engineer¬ 
ing  furnished  by  a  central  station  (without  cost)  to  its  custom¬ 
ers,  which  never  had  been  furnished  before,  would  be  roughly 
equivalent  to  a  reduction  in  the  existing  rate  scale  of  20  per 
cent.  Consider  the  case  of  a  station  having  an  income  from 
motor  service  of  $50,000  a  year  where  no  engineering  has  been 
furnished,  and  the  different  motor  installations  have  been  made 
in  the  usual  haphazard  way  characteristic  of  central  station 
customers.  If  now  a  competent  engineer  should  plan  each  of 
the  motor  installations  connected  there  would  be  an  average 
reduction  in  bills  rendered  of  at  least  20  per  cent,  but  owing 
to  the  reduction  in  quantity  of  energy,  the  discount  in  each 
case  would  be  less  than  before;  therefore,  although  the  gross 
output  would  be  reduced,  the  ratio  of  profit  would  be  in¬ 
creased. 

The  reduction  in  bills  with  competent  engineering  in  place  of 
none  would  represent  among  motor  users  equivalent  satis¬ 
faction  to  what  would  result  from  a  reduction  of  20  per  cent 
in  rates,  whereas  there  has  been  no  reduction  in  the  rate 
scheduled,  and  the  customers  are  paying  a  higher  price  per 
kw-hour. 

A  reduction  of  20  per  cent  in  rates  would  represent  the  same 
reduction  in  income  on  the  next  month’s  bills,  assuming  an 
average  net  charge  of  6  cents  per  kw-hour,  while  the  cost  of 
competent  engineering  service  ought  not  to  represent  over  5 
per  cent  on  the  net  income  from  motor  service.  Stated  in  an¬ 
other  way,  by  introducing  a  competent  engineering  service  where 
none  existed,  a  central  station  having  a  power  income  of  $50,000 
from  motor  service  will  distribute  $10,000  worth  of  satisfaction 
among  its  motor  users  for  an  actual  outlay  (at  the  moment) 
of  $2,500,  and  will  get  this  back  as  soon  as  the  gross  business 
equals  $50,000  again. 

“But,”  remarks  some  one  who  does  not  stop  to  look  beyond 
his  nose,  “the  result  of  your  engineering,  according  to  your 
own  claim,  will  effect  a  reduction  of  20  per  cent  in  gross  in¬ 
come  for  motor  service.”  “Yes.”  “And  the  engineering  will 
cost  another  5  per  cent.”  “Yes.”  “Then  you  have  in  reality 
reduced  your  former  motor  service  by  25  per  cent.”  “Not  by 
any  manner  of  means.  Oh,  no.  Not  10  per  cent,  not  even  5  per 
cent — in  all  probability,  no  reduction  whatever.”  “How  do  you 
make  that  out?”  “Listen;  let  us  continue  our  assumption  of  a 
central  station  with  a  motor  service  income  of  $50,000;  on  Jan. 
I,  engineering  for  motor  users  is  introduced,  adding  a  charge 
of  5  per  cent  to  the  motor  service.  Not  the  10  per  cent  of  the 
customers  connected  will  want  to  avail  themselves  immediately 
of  the  offer  of  engineering  services;  again,  the  proposition  is 
up  against  human  nature  doing  business  at  the  same  old  stand; 
most  of  the  customers  are  skeptical;  they  want  to  wait  and 
see  how  it  affects  the  other  fellow,  and  as  a  consequence  not 
20  per  cent  of  the  old  customers  have  made  any  change  the 
first  year.  The  new  method,  however,  has  stimulated  electric 
motor  service  business,  and  new  customers  have  been  taken  on 
as  fast  as  the  engineering  involved  could  be  taken  care  of.  A 
statement  at  the  end  of  the  year  would  appear  something  like 
this.” 

Motor  service,  1909 .  $so,o«o 

Increase  for  1910 .  $10,000 

Cost  of  ennneering,  1910 .  $2,.Soo 

Net  loss  01  energy  with  old  customers,  through 

changes  recommended  .  1,000 

Total  cost  of  change  .  3>Soo 

Net  increase  for  1910 .  6,500 

Motor  service  1910 .  $56,500 

Speaking  of  the  rate  schedule,  some  variable  discount  scale 
seems  to  be  the  only  equitable  manner  of  charging  for  electrical 
energy  supply  so  long  as  it  is  impossible  to  store  electricity; 
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but  the  less  a  rate  schedule  is  presented  or  discussed  in  ex¬ 
ploiting  motor  service  the  better;  indeed,  it  is  questionable 
policy  to  publish  and  distribute  a  schedule  of  rates.  Probably 
they  can  not  be  dispensed  with  entirely,  but  with  a  properly 
constituted  force  for  handling  motor  service  the  necessity  for 
handing  out  such  schedule  would  rarely  arise.  It  is  not  the 
rate  that  concerns  the  prospective  customer  so  much  as  what 
it  will  cost  him  per  month  or  per  annum  to  operate  with 
electric  motors ;  he  asks  for  the  rates  in  order  to  figure  this  out ; 
not  once  in  a  hundred  is  he  technically  competent  to  apply  a 
schedule  of  rates  correctly,  and  much  harm  is  done  by  their 
being  applied  incorrectly. 

Much  argument  and  evidence  is  sometimes  necessary  to  dis¬ 
prove  an  erroneous  impression  as  to  the  cost  of  service,  be¬ 
cause  of  the  rate  having  been  wrongly  applied.  Rates  should 
be  applied  to  a  specific  case  only  by  an  expert,  and  after  the 
motor  distribution  has  received  due  consideration  and  the 
time  element  has  been  carefully  determined. 

In  exploiting  motor  service,  the  equivalent  horse-power  cost 
should  be  ignored  so  far  as  possible.  The  actual  horse-power 
of  the  motor  varies  with  the  load  and  the  rating  of  the  motor 
may  or  may  not  mean  anything.  Moreover,  between  brake, 
indicated  and  electrical  horse-power  the  average  solicitor  is  at 
sea. 

The  solicitor  should  mention  unit  costs  and  unit  prices  very 
guardedly,  as  neither  of  these  concerns  the  prospective  customer 
particularly;  what  he  needs  to  know  is  what  the  motor  service 
necessary  to  do  his  work  will  cost  him.  To  put  this  one  thing 
up  to  a  prospective  customer  correctly — that  is,  the  necessary 
cost  of  electric  service  for  his  work,  and  then  to  carry  through 
the  installation  and  make  good  on  the  estimates  prepared — is  the 
sum  total  of  the  requirements  of  motor  service  engineering  for 
a  central  electrical  supply  station. 

In  reality  the  whole  ground  has  to  be  covered  in  arriving 
at  a  correct  estimate,  although  details  do  not  require  to  be 
worked  out  as  in  the  case  where  the  installation  is  to  be  made. 

Where  it  is  absolutely  necessary,  in  order  to  close  a  contract 
that  otherwise  would  be  lost,  such  estimates  must  be  guaran¬ 
teed;  and  the  work  of  preparing  an  estimate  should  be  done 
with  sufficient  thoroughness  and  care  to  justify  a  guarantee. 
Guarantee  estimates  should  be  given  only  where  necessary 
to  save  a  contract,  for  otherwise  it  is  an  unnecessary  responsi¬ 
bility  and  consequent  strain  on  the  engineer. 

The  writer  recalls  a  typical  case  that  will  serve  to  illustrate 
this  feature.  A  manufacturer  whose  product  required  the  opera¬ 
tion  of  machinery  for  working  both  wood  and  iron,  and  who 
depended  for  service  upon  an  adjoining  steam  plant,  decided  to 
put  up  a  building  for  himself  and  move  his  plant.  When  the 
central  station  became  aware  of  the  proposed  move  the  man 
was  on  the  point  of  buying  a  gas  engine.  When  approached 
he  admitted  that  electric  service  would  probably  be  cheaper  for 
him  than  steam,  but  had  made  up  his  mind  that  on  the  score  of 
cost  electric  motor  service  was  not  equal  to  service  with  a  gas 
engine. 

He  consented  reluctantly  to  postpone  the  purchase  of  a  gas 
engine  until  estimates  could  be  made  and  a  proposition  sub¬ 
mitted. 

The  distribution  system  was  carefully  laid  out  for  13  motors 
combining  individual  and  group  drive,  the  largest  single  motor 
being  a  5-hp  machine.  The  estimated  average  cost  of  energy 
was  $50  per  month. 

To  secure  the  man’s  signature  to  a  contract  the  central  sta¬ 
tion  agreed  to  install  the  plant  (electric)  complete,  let  him  use 
it  for  one  year,  and  if  at  the  end  of  the  year  he  was  not  satis¬ 
fied  with  the  service  and  with  its  cost,  it — the  central  station — 
would  remove  the  motors  and  the  wiring,  without  expense  to 
him  for  installation,  for  motors  or  for  their  removal.  The 
cost  of  the  motor  plant  installed  was  about  $2,000,  of  which 
one-half  would  be  sacrificed  if  the  motors  had  to  be  removed. 
At  the  end  of  six  months’  operation  the  plant  was  accepted  and 
paid  for. 

The  bills  rendered,  based  on  the  published  discount  scale, 
during  that  time  averaged  $47.76  per  month.  The  average 
price  per  kw-hour  was  about  5.25  cents. 


If  the  central  station  had  not  been  willing  to  show  confidence 
in  the  estimate,  as  made  by  the  engineer,  it  would  not  have 
obtained  the  business;  and  if  the  distribution  system  and  the 
character  of  the  individual  motors  had  not  been  such  as  to 
turn  out  the  product  with  the  minimum  use  of  energy — the 
shafting  even  was  put  up  with  roller  bearings — the  cost  of 
energy  would  have  overrun  the  estimate  guaranteed,  which 
would  have  been  far  more  disastrous  than  losing  the  coveted 
contract. 

A  troublesome  bogey  of  the  electrical  supply  business,  and 
one  growing  like  the  beanstalk  of  nursery  fame,  is  the  com¬ 
petition  of  internal  combustion  engines.  The  incident  just 
related  will  go  far  to  substantiate  the  statement  that  the  most 
effectual  way  to  forestall  such  competition  is  for  the  central 
station  to  assume  the  responsibility  of  laying  out  the  motor 
distribution  systems  for  customers,  so  as  to  assure  minimum 
cost  of  energy  for  any  given  service  or  product.  Were  there 
not  other  equally  weighty  reasons  this  alone  would  warrant 
the  inauguration  of  such  engineering  service  by  central  electrical 
supply  stations. 

The  incident  above  serves  also  to  show  the  fallacy  of  the 
argument  that  occasionally  encumbers  the  columns  of  the  tech¬ 
nical  press  on  individual  versus  group  drive;  it  is  of  about  as 
much  moment  as  the  old  theological  controversy  as  to  how 
many  devils  could  dance  on  the  point  of  a  pin. 

As  a  matter  of  fact,  there  can  be  no  general  argument  for  or 
against  one  as  regards  the  other,  any  more  than  there  can  be 
between  steam  and  water  power.  The  character  of  the  situa¬ 
tion  in  each  case  should  afford  ample  evidence  to  decide  which 
is  the  better  to  use.  Group  drive  will  best  fulfill  requirements 
with  one  set  of  conditions  and  individual  drive  will  prove  to  be 
preferable  under  certain  other  conditions.  It  is  not  a  situation 
that  can  be  compassed  by  specific  rules,  but  certain  principles 
properly  brought  to  bear  will  afford  a  key  to  the  solution  of 
any  combination  of  conditions. 

The  determining  principle  in  almost  every  case  will  be 
to  develop  a  distribution  system  and  application  of  motors 
that  will  turn  out  a  certain  product  with  the  least  number 
of  kw-hours  through  the  meter;  or  that  will  turn  out  the 
maximum  product  of  which  the  machinery  is  capable.  In  one 
case  the  basis  of  the  engineering  plan  is  efficiency,  in  the  other, 
product;  in  the  former  case  a  careful  study  of  partial,  quite 
as  much  as  of  full  load,  conditions  is  required. 

In  any  shop  with  a  number  of  motors  run  intermittently  the 
running  load  factor — that  is,  the  ratio  of  the  power  developed 
to  the  motor  rating  in  operation  during  any  given  period 
while  the  latter  remains  constant — may  be  high,  although  the 
load  factor  of  the  shop  may  be  quite  low.  It  is  quite  essential 
to  distinguish  carefully  between  efficiency,  load  factor  and  run¬ 
ning  load  factor. 

The  primary  object  of  the  engineer  in  planning  any  motor 
distribution  system  is  to  have  the  running  load  factor  main¬ 
tained  at  the  highest  possible  point. 

The  conditions  in  one  case  may  dictate  that  the  lines  of 
effort  shall  concentrate  on  high  efficiency,  in  another  on  maxi¬ 
mum  output;  properly  executed  effort  in  either  case  will  result 
in  a  high  running  load  factor. 

The  engineer  must  not  lose  sight  of  the  fact  that  in  the 
last  analysis  his  work  will  be  judged  by  manufacturing  cost, 
and  that  technology  must  bow  to  “horse  sense.”  Furthermore, 
the  engineer  must  approach  every  installation  with  an  absolutely 
open  mind.  While  knowing  so  far  as  possible  the  character¬ 
istic  features  of  different  makes  of  machinery,  he  can  have  no 
favorites;  specifications  must  be  prepared  with  an  eye  single 
to  operative  results,  not  to  favor  some  particular  make  of 
machine.  Theories  and  technical  prejudices  must  be  barred  out. 
Hard  facts  as  disclosed  by  study  of  each  particular  case  should 
determine  the  principle  of  development  which  must  be  followed 
in  that  instance. 

In  so  far  as  the  principles  of  technology,  business  and  ethics 
herein  enunciated  for  the  handling  of  central-station  electric 
motor  service  are  departed  from  or  transgressed,  just  so  far 
will  results  fall  short  of  what  on  the  average  it  is  quite  possible 
to  attain. 
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Gas  Engine  Driven  Electric  Plants  Versus 
Electric  Motors  Fed  from 
Central  Stations. 


By  R.  D.  Donaldson. 

The  argument  presented  herein  is  on  the  costs,  re¬ 
liability  and  general  running  conditions  of  small 
gas  engines  generating  electricity  for  manufactur¬ 
ing  purposes  versus  the  purchase  of  the  necessary  elec¬ 
trical  energy  from  a  central  station.  The  figures  given 
on  gas-engine  performance  are  not  the  results  that  can 
be  obtained  under  best  conditions  and  expert  care,  but  those 
obtained  in  practice  in  the  majority  of  cases  to-day,  where  the 
care  given  the  gas  engine  may  not  be  all  that  it  should  be,  but 
ir  such  as  is  usually  accorded  it. 

The  comparison  is  based  on  the  operation  of  a  printing  estab¬ 
lishment  which  requires  23  hp  in  motors.  The  load  conditions 
of  this  installation,  which,  at  the  present  time,  is  fed  from 
220-volt,  direct-current,  central-station  mains,  are  known  very 
accurately.  Table  I  gives  the  energy  consumption  per  month 


TABLE  I. — ACTUAL  ENERGY  CONSUMPTION  FOR  EIGHT  MONTHS. 


Month.  Kw-hours.  Equiv.  hp-hours.  Bill. 

August  .  630  84s  $37-85 

September  .  884  1,185  53-04 

October  .  i,374  1.845  78.74 

November  .  i>342  1,800  77-12 

December  .  1,184  i,590  69.22 

January  .  1,233  1,655  71.68 

February  .  1,250  1.675  72.54 

March  .  1,261  1,690  73-o8 


for  eight  months  and  the  cost  of  that  energy  at  motor  rates. 
Table  II  gives  the  rating  of  the  different  motors,  the  machines 
driven,  the  hours  operated  per  day  and  the  percentage  of  the 
average  actual  load  on  the  individual  motors  to  their  rated  out¬ 
put.  Table  III  gives  the  actual  hp-hours  consumed  by  the 
motors  per  day. 

TABLE  II. — PRESENT  INSTALLATION. 


Percentage  of 
actual  load 

To  rated  load. 

Horse-i>ower 
in  motors. 

Machines  driven. 

Average  hours 
use  per  day. 

70 

I — 5  hp 

Line  shaft  (6  Gordons 
and  I  Cutter) 

7  hours 

65 

2 — 5-hp 

2  Babcock  Optimus  No.  7 

4  hours 

55 

I — 3-hp 

Pony  Press 

4  hours 

50 

I — 2-hp 

2  Wire  Binding  Machines 

3  hours 

90 

1 — 2-hp 

Pony  Press 

Folder 

I  hour 

70 

I — i-hp 

3  hours 

The  energy  consumed  in  an  average  day  is  64  hp-hours,  or 
47.7  kw-hours,  which  for  26  days  a  month  equals  1240  kw-hours 
per  month.  The  total  maximum  demand  of  the  installation  is 
23  hp,  or  17.5  kw.  In  figuring  the  cost  of  gas  engines  the  follow¬ 
ing  expenses  must  be  taken  into  account:  (a)  Interest  on 
plant;  (b)  depreciation  of  plant  and  building;  (c)  insurance; 
(d)  fuel  cost;  (e)  cost  of  cooling  water;  (f)  lubricating  oil 
and  waste;  (g)  attendance;  and  (h)  maintenance  and  repairs. 

TABLE  III. — DAILY  ENERGY  CONSUMPTION, 


Actual  load.  Time.  Hp-hours. 

.70  X  5  hp  =  3.5  X  7  hours  =  24.5 

.65  X  10  hp  =  6.5  X  4  hours  =  26.0 

-55  X  3  hp  =  1.65  X  4  hours  =  6.6 

.50  X  2  hp  =  I.  X  3  hours  =  3.0 

.90  X  2  hp  =  1.8  X  I  hour  =  1.8 

.70  X  I  hp.  =  .7  X  3  hours  =  2.1 

Total  .  64  hp-hours. 


If  a  private  plant  were  installed,  allowing  a  small  increase  in 
installation,  a  generating  unit  rated  at  20  kw  would  have  to  be 
used.  To  run  this  generator  a  gas  engine  of  40  hp  rating  would 
liave  to  be  used,  and  for  this  size  gas-engine  plant  the  cost  of 
engine  with  generator  would  be  $65  per  horse-power,  everything 
installed,  and  for  the  installation  as  suggested  the  cost  would 
be  $2,600.  On  such  a  plant  the  fixed  charges  would  be  as 
follows : 


Interest  on  plant  5  per  cent  (.05  X  2600) .  $130.00 

Depreciation  on  plant  t2]/i  per  cent .  3*5-oo 

Insurance  2  per  cent .  52.00 


Per  year .  $507.00 

The  fuel  consumption  per  hp-hour  varies  with  the  load.  Un¬ 
der  usual  conditions  the  rate  for  a  gas  engine  of  the  size  under 
consideration,  using  illuminating  gas  having  a  heat  value  of 
^30  b.t.u.,  would  be  24  cu.  ft.  of  gas  per  hp-hour  at  full  load. 
This  increases  as  the  load  decreases,  so  that  at  0.2  of  full  load 


the  fuel  consumption  is  2.5  greater  than  this.  The  following 
table  shows  how  great  is  the  increase  in  fuel  consumption  per 
horse-power  as  load  decreases : 

r—— Variation  of  fuel  consumption  with  load - , 

Max. 

Gas  engine.  load.  .9  .8  .7  .6  .5  .4  .3  .2  .1 

Hit  and  miss  regulation,  i  1.03  1.08  1.14  1.23  1.35  1.50  1.8  2.5  3.0 
Throttling  regulation....  1  1.06  1.13  1.21  1.33  1.50  1.75  2.2  3.0  5.0 


The  motor  installation  requires  an  average  of  64  hp-hours 
per  day  in  an  eight-hour  day.  This  gives  an  average  load  of 
8  hp  all  day,  but  from  careful  analysis  of  the  load  conditions 
by  figuring  on  75  per  cent  of  the  maximum  load  part  of  the 
day  and  20  per  cent  part  of  the  day  and  averaging  the  two  rates 
gives  the  fair  average  rate  per  hp-hour.  At  20  per  cent  of  the 
rated  load  the  fuel  consumption  is  2.5  times  that  of  the  normal 
load  rate,  or  2.5  X  24  =  60  cu.  ft.  per  hp-hour.  At  75  per  cent 
of  normal  load  the  fuel  consumption  is  24  X  1.11=26.4  cu- 
per  hp-hour.  By  averaging  the  two  readings,  the  consumption 
is  found  to  be  43.2  cu.  ft.  per  hp-hour. 

It  was  shown  that  the  energy  consumed  per  month  was  1240 
kw-hours,  or  1660  hp-hours.  With  a  consumption  of  43.2  cu.  ft. 
of  gas  per  hp-hour,  the  monthly  consumption  is  71,712  cu.  ft., 
which  with  gas  at  $i  per  1000  cu.  ft.  will  cost  $71.71.  The 
approximate  quantity  of  cooling  water  required  may  be  ascer¬ 
tained  from  the  following:  Figuring  on  i  hp  and  assuming  an 
engine  efficiency  of  20  per  cent  at  the  cylinder,  2545  -7-  0.20  = 
12,725  b.t.u.  per  hp-hour  are  required.  The  jacket  loss  approxi¬ 
mates  about  40  per  cent  of  the  heat  expended,  or  the  cooling 
water  must  carry  off  0.40  X  12,725  =  5090  b.t.u.  per  hour.  As¬ 
suming  the  inlet  temperature  70  deg.,  the  outlet  at  150  deg.,  the 
number  of  pounds  of  water  required  is  5090 150  —  70)  = 
64  lb.  per  hp-hour.  The  amount  of  cooling  water  is  practically 
independent  of  the  load,  so  that  the  rated  capacity  of  the  engine 
should  be  taken  in  computing  this.  40  X  200  (hours  per 
month)  =8000  hp-hours.  8000  (hp-hours  per  month)  X64  = 
512,000  lb.  per  month.  512,000  lb.  =  8200  cu.  ft.  (i  cu.  ft.  =  62.4 
lb.)  at  3  cents  per  100  cu.  ft.  8200  ^  100  X  0.03  =  $2.50  per 
month. 

A  gas  engine  running  light  takes  nearly  the  same  amount  of 
oil  as  when  loaded,  so  a  40-hp  engine  running  200  hours  per 
month,  or  8000  hp-hours,  will  at  the  usual  rate  of  0.008  pint  of 
lubricating  oil  per  hp-hour  require  8000  X  0.008  =  64  pints,  or 
8  gal.  of  oil.  If  this  costs  30  cents  per  gallon,  the  cost 
=  8  X  0.30  =  $2.40  per  month  for  oil  and  an  allowance  of  $i 
per  month  should  be  made  for  cotton  waste. 

In  the  matter  of  attendance  half  of  one  man’s  time  at  $60  per 
month  should  be  charged  to  this  engine,  or  $30,  and  the  mainte¬ 
nance  at  5  per  cent  per  year  on  $2,600,  the  price  of  engine  and 
generator,  etc.,  is  $130  per  annum,  or  $10.80  per  month.  Inas¬ 
much  as  this  installation  would  take  up  a  space  approximately 

10  ft.  X  15  ft.  =  150  sq.  ft.,  and  supposing  that  3000  sq.  ft.  of 
floor  space  rents  for  $500  a  year,  the  rental  to  be  charged  for 
the  space  is  150-^  3000  X  $500  =  $25  a  year,  or  approximately 
$2  per  month.  This  brings  the  total  cost  per  month  as  follows: 

Due  to  fixed  charges .  $42.35 

Euel  .  71.71 

Water  .  2.50 

Oil  and  waste .  3.40 

Attendance  .  30.00 

Maintenance  .  10.80 

Rent  .  2.00 

Total  cost  per  month  by  gas  engine .  $162.66 


The  cost  of  energy  for  this  installation  from  the  central  sta¬ 
tion,  1240  kw-hours  per  month,  is  as  follows: 


1,000  kw-hours,  at  6  cents .  $60.00 

240  kw-hours,  at  5  cents .  12.00 

Total  .  $72.00 


This  gives  a  saving  per  month  of  $90.66,  or  a  yearly  saving 
of  $1,087.92. 

The  above  figures  show  a  saving  of  approximately  $1,100  per 
year  by  the  use  of  central-station  energy  over  a  gas-engine- 
driven  generating  plant.  These  figures  have  not  included  “out¬ 
age,”  which  is  a  large  item  in  itself.  With  such  a  generating 
plant,  not  duplicated,  the  number  of  hours  in  a  year  during 
which  the  plant  would  be  shut  down  would  mean  a  large  loss 
to  the  company.  Thirty  hours  “outage”  per  year  would  be  a 


ents  so  when  the  water-power  begins  to  give  out  suddenly,  and  the 
)  in  plant  is  in  danger  of  shut  down,  the  mill  foreman  rushes  out 

per-  and  gets  a  mill  mechanic  to  start  up  the  steam  equipment  with 

can  the  assistance  of  ordinary  laborers  as  firemen.  This  unfortu- 
:red.  nate  state  of  affairs  exists  in  many  large  industrial  plants.  The 

ably  only  remedy  seems  to  be  to  wait  until  depreciation  and  break- 

der-  age  are  so  rapid  that  the  owners  will  consent  to  build  an 

hre,  auxiliary  plant  near  the  main  generating  station,  where  it  will 

gine  always  have  first-class  care  and  attendance.  Once  the  plant  has 
gine  its  main  station,  the  engineer’s  efforts  can  be  directed  with 
lear-  much  better  results.  In  the  case  of  the  many  small  plants,  the 
attendants  are  usually  under  the  shop  or  mill  foreman,  while  in 
The  the  central  plant,  where  the  engineer  has  direct  charge,  the  dis- 

that  cipline  is  better,  and  the  whole  system  runs  smoother,  more 

,  the  economically  and  in  every  way  more  satisfactory.  After  the 

lents  engineer  has  his  main  generating  station  equipped  and  running 

and  well  it  devolves  on  him  to  keep  it  so,  and  the  following  sugges- 

nge-  tions  may  be  of  service: 

atter  Unless  the  plant  is  a  very  large  one,  the  24  hours’  run  will 
itral-  be  divided  into  two  shifts,  the  change  taking  place  at  6  or  7 
in  the  morning  and  evening.  This  enables  the  engineer  to  give 
the  orders  and  talk  over  conditions  early  in  the  evening  with  the 

sible  shift  foreman  who  is  to  be  on  all  night.  In  some  places  the 

:tend  shifts  change  at  midnight  and  noon.  This  works  out  very 

;nces  unsatisfactorily  in  practice.  It  is  usually  the  case  that  the  men 

ation  on  the  two  shifts  clash  as  to  the  amount  of  cleaning  and  re- 

ction  pairs  to  be  done.  This  can  be  stopped  by  allotting  all  cleaning 

that  and  repairs  to  be  done  for  one  calendar  month,  to  one  shift, 
lotor  Then  the  first  man  on  the  shift  is  personally  responsible  for  the 
maintenance  of  the  power  house  during  his  month,  and  if  there 
is  evidence  of  carelessness  at  any  time  the  engineer  knows  at 
once  whom  to  blame.  Furthermore,  if  the  men  have  any  pride 
each  will  try  to  have  the  power  house  look  its  best  on  his  shift 
of  cleaning. 

A  record  of  readings  and  events  that  occur  each  day  should 
be  kept,  and  these  reports  should  be  filed  at  the  office.  A  sta¬ 
tion  log  book  should  be  written  up  each  day  giving  all  events 
of  the  slightest  importance,  and  a  receipt  book  should  show  the 
date  of  receiving  all  supplies.  These  records  allow  the  engi¬ 
neer  to  see  how  the  plant  has  been  running  at  any  time.  The 
engineer  should  occasionally  perform  the  various  operating 
functions  about  the  plant.  This  will  keep  him  well  posted  and 
win  him  the  respect  of  the  power-house  operators.  If  a  spare 
unit  is  available,  occasional  drills  in  starting  up,  phasing  in. 
cutting  out  and  shutting  down,  under  the  engineer’s  eye,  should 
take  place,  and  by  this  method  the  second  man  can  soon  be 
taught  to  take  the  first  man’s  place  should  the  latter  in  any 
way  become  incapacitated.  Operators  should  be  encouraged  to 
study  the  theory  of  electricity  and  mechanics,  and  should  thor¬ 
oughly  understand  the  station  wiring. 

Next  in  order  comes  the  means  of  transmitting  the  electrical 
energy  from  the  station  after  its  generation,  and  the  kind  of 
current  and  voltage  is  naturally  thought  of  first.  The  matter 
of  using  alternating  or  direct  current  is  a  problem  that  local 
conditions  largely  govern.  Each  system  has  some  advantages 
over  the  other;  but  for  a  large  system  with  lines  scattered  over 
an  area  of  several  miles  it  is  undoubtedly  best  to  use  alter¬ 
nating  current  exclusively,  even  if  direct-current  motors  are 
more  desirable  for  traveling  cranes,  etc. 

For  distributing  energy  to  mill  and  shop  motors  and  running 
lines  through  yards  scattered  with  derrick  guys,  buildings, 
etc.,  the  limiting  tension  seems  to  be  500  volts.  Three-phase, 
440  volts,  makes  a  very  satisfactory  system.  To  go  below  this 
voltage  means  much  heavier  lines  and  to  go  higher  means 
It  is  not  a  condition  for  danger  to  life.  Where  direct  current  is  to  be  used  250 

these  plants  were  very  volts  work  out  very  well  for  crane  service.  The  use  of 

;y  had  constant  care  and  either  of  the  above  two  voltages  and  systems  means  much 

md  as  only  a  few  weeks’  heavy  wiring  in  a  plant  having  several  hundred  or  more  horse- 

during  the  year,  it  seems  power  in  motors,  and  consequently  there  must  be  a  great  deal 

for  a  mere  nominal  sum.  of  heavy  line  construction.  Copper  is  generally  used  around 

y  lay  idle  nine  months  or  such  plants,  but  aluminum  can  be  used  to  good  advantage 

as  been  wet.  During  this  where  the  pole  line  is  already  heavily  loaded.  However,  string- 

lar  engineer  and  fireman,  ing  copper  is  better  understood  and  for  various  reasons 
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copper  seems  to  be  the  proper  metal  to  use  for  most 
work.  Strain  insulators  are  much  used  for  dead  ends 
and  right  angle  turns,  and  are  the  best  that  are  offered 
for  this  class  of  work.  For  straight  line  work  the  saddle  or 
cable  type  insulator  is  much  better  than  those  that  require  the 
wire  to  be  tied  at  the  side,  although  these  should  be  used  at 
turns  and  for  No.  i  wire  and  under. 

The  metal  fittings,  such  as  bolts,  lag  screws  and  braces 
should  always  be  galvanized,  as  the  cost  is  but  slightly  greater. 
Wood  cross-arm  pins  are  not  expensive,  and  the  very  best 
locust  should  be  specified.  In  buying  cross-arms  it  is  best  to 
purchase  unpainted  and  untreated  arms,  so  that  the  buyer  is 
able  to  tell  what  kind  of  wood  his  arms  are  made  of.  After 
inspection  the  arms  should  be  painted  or  treated.  Creosoted 
arms  oftentimes  split  and  show  a  lack  of  strength.  Such  arms 
should  never  be  used  where  the  continual  dripping  of  the 
creosote  will  injure  or  spot  white  stone  work  and  buildings. 
In  damp,  steamy  places,  such  as  quarries,  where  the  strain 
of  the  wire  is  not  great,  creosoted  arms  are  the  best  kind 
to  use. 

The  subject  of  poles  is  common  to  all  electrical  transmission 
work,  and  is  not  discussed  in  this  article  except  as  they  are 
especially  used  in  industrial  work.  Junction  poles,  poles  in 
important  lines  and  large  transformer  poles  should  be  filled 
around  the  butt  with  concrete  reinforced  by  short  pieces  of 
guy  wire.  Poles  that  have  been  set  some  time  can  be  strength¬ 
ened  and  their  lives  extended  by  digging  down  about  18  in. 
around  the  butt  and  filling  up  with  reinforced  concrete,  bring¬ 
ing  the  concrete  above  the  ground  level,  and  tapering  up  to 
the  pole.  A  circular  wood  form  made  in  two  halves  about 
2  ft.  long  can  be  used  for  this  purpose.  Before  filling  in  the 
concrete  all  rot  and  dirt  should  be  removed  from  the  pole  that 
is  to  be  in  contact  with  the  concrete.  Lag  screws  partly  driven 
around  the  butt  before  filling  in  makes  the  job  even  better. 

For  guying  poles  stranded  galvanized  guy  wire  is  the  best, 
especially  for  head  guys.  Solid  guys  may  be  used  for  side 
guys  where  a  break  is  not  of  any  great  importance.  The 
spacing  of  pins  on  cross-arms  is  often  greater  than  necessary. 
The  cross-arms  should  be  as  short  as  is  practical  for  any  given 
number  of  pins.  Small  wires  and  high-tension  wires  should 
always  be  placed  on  the  top  arm,  with  the  largest  conductors 
on  the  lowest  arm.  As  a  general  rule  arms  should  not  carry 
more  than  six  pins,  and  if  it  is  necessary  to  do  so  two  poles 
should  be  set  a  few  feet  apart  with  the  cross-arms  supported 
by  both  poles.  All  junction  poles  should  be  equipped  with  pole 
steps,  so  that  the  continual  climbing  by  the  lineman  will  not 
badly  cut  up  the  pole  with  spur  marks. 

One  of  the  most  common  errors  in  heavy  line  construction 
is  in  the  method  of  dead  ending  wires.  Many  linemen  take  a 
2/0  or  4/0  solid  weather-proof  wire  and  after  turning  it  around 
the  glass  insulator  or  strain  insulator  eye,  wrap  it  several  times 
around  itself.  Anyone  who  has  seen  a  4/0  wire  dead  ended  in 
this  way  realizes  the  great  amount  of  hard  work  necessary 
to  do  a  fair  job.  When  the  job  is  done  that  part  of  the  wire 
in  the  turns  is  useless  if  ever  taken  down,  as  the  insulation 
and  wire  are  badly  bruised  by  the  hammering  and  twisting.  A 
better  and  quicker  way,  and  one  that  works  very  successfully, 
consists  in  taking  up  the  wire  with  tackle  blocks  in  the  usual 
manner,  turning  it  around  the  insulator  or  eye,  and  after 
doubling  it  back  on  itself  clamp  it  with  one  or  two  galvanized 
Crosby  clips.  Practice  has  demonstrated  that  this  method  is 
the  best  in  every  respect. 

Quarry  wiring  is  not  often  to  be  considered,  but  what  applies 
to  a  quarry  applies  also  to  any  work  around  damp,  steamy 
places.  The  maximum  safe  voltage  seems  to  be  250  volts, 
excepting  transformer  primaries  which  are  well  put  up.  Cross- 
arms  can  easily  be  fastened  to  stone,  brick  or  concrete  walls 
by  means  of  lag  screws,  which  are  screwed  in  expansion  shields 
placed  in  a  hole  drilled  in  the  wall.  Of  necessity,  primaries 
for  lighting  transformers  must  be  run  on  the  same  poles  as  the 
lines  supplying  the  motors,  and  the  generator  voltage  of  460 
to  480  will  answer  very  well  for  transformers  stepping  down  to 
220  and  no,  three-wire,  with  the  neutral  grounded,  for  shop 


and  mill  lighting.  A  system  such  as  this  can  be  worked  on 
by  linemen  at  all  times  without  danger. 

The  interior  wiring  of  an  industrial  plant  should  be  put  up 
in  the  best  of  shape  even  in  buildings  that  are  not  insured. 
Every  wire  should  be  fastened  mechanically  as  strong  as 
possible,  because  as  a  rule  there  are  a  great  many  workmen 
around  wires  and  motors  that  know  nothing  of  electrical  work, 
and  in  the  performance  of  their  own  duties  are  apt  to  tear 
down  wires  that  are  not  up  in  good  shape.  Many  mills  and 
shops  have  conduit  wiring,  but  if  the  wires  have  a  suitable 
rubber  covering,  are  put  up  well  and  have  a  pressure  not  ex¬ 
ceeding  500  volts,  it  seems  unnecessary  to  put  wires  in  conduit 
except  in  places  where  they  are  exposed  to  acids,  etc.  Open 
wiring  is  always  the  easiest  to  inspect  and  keep  up  in  repair. 
All  motors  should  be  protected  by  lightning  arresters  and 
fuses  or  circuit-breakers.  The  motors  should  be  inspected  and 
cleaned  once  a  week,  and  special  attention  should  be  paid  to 
keeping  the  lightning  arresters  free  from  pits  and  dirt,  and 
looking  them  over  after  each  lightning  storm.  The  question 
as  to  whether  to  install  a  fuse  or  circuit-breaker  is  a  perplex¬ 
ing  one.  Neither  is  fool-proof  and  both  have  their  advantages 
For  large  motors  circuit-breakers  should  always  be  used,  but 
for  small  motors  up  to  50  hp  the  fuse  protection  generally 
gives  satisfaction.  Near  each  motor  a  card  should  be  placed 
with  blank  spaces  to  be  signed  by  the  motor  inspector  on  his 
weekly  trips.  This  enables  the  engineer  to  note  at  a  glance 
when  the  motor  was  last  cleaned  and  oiled,  and  its  present 
condition. 

No  very  large  industrial  plant  is  complete  without  its  repair 
shop.  There  should  be  a  competent  head  repair  man  who  is  a 
generally  handy  man.  He  must  be  able  to  rewind  any  armature 
in  the  plant  and  repair  any  of  the  many  damages  that  occur  on 
motors,  transformers,  generators  or  apparatus  that  is  part  of 
the  electric  equipment.  Having  acquired  the  handy  man,  it  is 
necessary  to  fit  him  with  a  shop  and  tools  to  work  with.  Al¬ 
most  every  plant  has  its  machine  shop  and  store  house,  and 
these  are  usually  near  together.  The  electric  repair  shop  should 
be  near  both.  The  repair  man  can  then  easily  get  his  supplies 
from  the  store  house  and  his  help  from  the  machine  shop.  He 
should  have  a  large  work  bench,  a  lathe,  wood  horses  to  rest 
his  armatures  in,  a  large  baking  oven,  some  kind  of  small 
overhead  crane  and  all  the  small  tools  that  can  be  used  in 
repair  work.  Energy  should  be  available  for  testing  every 
motor  and  lamp  in  the  plant.  Instruments  should  be  accessible, 
and  above  all  a  testing  set  and  Wheatstone  bridge  are  very 
necessary.  A  very  good  baking  oven  that  will  take  any  arma¬ 
ture  up  to  about  75  hp  can  be  built  for  about  $20. 

Such  an  oven  may  be  built  of  sheet  iron  2  ft.  2  in.  wide,  3  ft 
high  and  5  ft.  long.  The  top  is  made  of  two  single  sheet-iron 
covers  sliding  together  and  the  sides  and  bottom  are  double 
with  a  sheeting  of  j4-in.  asbestos  between  the  two  iron  walls 
The  bottom  has  cross  stays  of  heavy  wrought  iron,  and  there 
are  six  heavy  castors  in  these  iron  stays  raising  the  oven  6  in 
from  the  floor.  To  heat  this  oven  six  porcelain  tubes  18  in. 
long  and  lyi  in.  outside  diameter,  covered  with  two  layers 
of  thin  sheet  abestos,  and  each  wound  with  about  40  ft.  of 
No.  22  German-silver  wire,  should  be  used.  The  ends  of  the 
wire  should  be  securely  fastened  by  passing  them  through 
small  holes  in  the  porcelain  tube,  and  then  knotting  them  back 
on  themselves.  Through  each  tube  a  long  rod  is  passed,  and 
on  each  end  of  the  rod,  which  had  been  threaded  a  few  inches 
on  each  end,  a  washer,  nut  and  set  nut  are  placed.  These 
six  rods  may  then  be  bolted  to  an  iron  frame  to  raise  the  heat¬ 
ing  coils  I  in.  from  the  bottom.  These  coils  should  be  con¬ 
nected  in  series  for  no  volts  and  arranged  in  three  pairs,  so  that 
three  heats  are  available.  Three  indicating  snap  switches  should 
be  placed  on  the  end  of  the  oven.  A  maximum  heat  of  200  deg. 
Fahr.  is  available.  A  few  ^-in.  holes  should  be  bored  in  the  bot¬ 
tom  of  the  oven  to  permit  the  entrance  of  air  and  the  covers  at 
the  top  can  be  opened  any  amount  to  allow  the  fumes  to  pass 
off.  Two  wrought-iron  horses  in  the  oven  allow  any  armature 
to  be  revolved  and  carried  with  its  shaft  ft.  from  the  bot¬ 
tom.  An  oven  of  this  type  has  been  used  very  successfully 
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for  baking  armatures  and  coils.  The  maximum  consumption 
is  1500  watts. 

To  carry  on  repairs  a  stock  of  various  tapes,  compounds, 
binding  wire,  magnet  wires,  fibers,  etc.,  must  be  carried.  Of 
course  the  size  of  the  repair  shop  depends  a  great  deal  on  the 
size  of  the  plant,  and  for  very  small  plants  repairs  that  cannot 
be  done  by  a  fair  machinist  should  be  done  at  some  regular 
electrical  repair  shop,  because  the  amount  of  electrical  repair 
work  will  not  warrant  keeping  up  a  regular  repair  shop.  There 
are  a  few  other  points  in  connection  with  an  industrial  plant 
that  deserve  mention.  In  buying  electrical  apparatus  an  effort 
should  be  made  to  use  duplicate  units  as  far  as  possible. 
Parallel  feeders  should  be  on  separate  pole  lines.  This  can  be 
done  with  no  added  expense,  because  there  are  usually  enough 
wires  to  load  one  pole  line,  and  instead  of  putting  all  220-volt, 
direct-current  lines  on  one  pole  and  all  440-volt,  alternating- 
current  on  another  pole,  the  circuits  should  be  arranged  so  that 
each  pole  will  have  220-volt  direct-current  and  440-volt  alter¬ 
nating-current  lines. 

As  a  constant  check  on  the  condition  of  the  equipment,  the 
electrical  engineer  should  personally  inspect,  twice  a  year,  all 
the  inside  and  outside  lines,  the  apparatus  and  details  of  the 
whole  system.  He  should  take,  or  have  taken,  voltage  readings 
at  different  points  to  be  sure  that  there  is  no  excessive  drop  of 
the  feeders.  After  making  his  inspection  all  the  improvements 
and  repairs  to  be  done  should  be  tabulated  and  given  to  the 
different  head  wiremen,  who  should  check  off  each  job  as  it  is 
done,  and  when  all  are  completed  return  the  list  to  the  engi¬ 
neer,  so  that  he  may  in  turn  check  up  the  repair  work.  As  a 
further  assurance  of  maintenance,  the  different  wiremen  should 
he  worked  at  different  times  on  all  the  parts  of  the  system  so 
that  if  emergency  demands  all  the  force  at  one  point,  the  men 
from  the  other  section,  being  somewhat  familiar  with  the  entire 
system,  can  work  much  more  rapidly  than  if  they  were 
strangers  to  that  particular  branch  of  the  plant.  The  engineer 
should  keep  a  general  information  book  on  rating  of  different 
motors,  location  and  size  of  lines,  power  taken  by  different 
motors,  and  in  fact  everything  pertaining  to  the  system.  This 
will  greatly  assist  others  in  doing  his  work  should  the  engi¬ 
neer  be  absent.  Lack  of  continuity  of  service  will  quickly 
bring  down  the  wrath  of  shop  and  mill  superintendents  who 
hardly  think  of  the  electric  service  until  it  is  held  up,  so  that 
the  industrial  plant  engineer’s  motto  should  be  “uninterrupted 
service.” 

Experimental  Method  of  Adjusting  Inter- 
pole  Windings. 

By  Howard  M.  Nichols. 

HEN  designing  interpoles  for  a  new  line  of  motors  or 
generators  the  best  method  of  procedure  is  to  calculate 
approximately  the  flux  that  the  interpoles  will  be  re¬ 
quired  to  furnish  and  to  postpone  designing  the  interpole  wind¬ 
ing  until  the  first  machine  has  been  built  and  tested.  With  a  new 
line  of  machines  it  is  difficult  to  calculate  with  any  degree  of  ac¬ 
curacy,  the  number  of  turns  required  by  the  interpole  coils ; 
in  fact,  there  will  be  considerable  variation  in  the  number  of 
turns  required  by  individual  machines  all  of  the  same  design, 
due  to  differences  in  the  iron,  air-gap,  etc. 

The  interpole  cores  and  the  winding  spaces  should  be  de¬ 
signed  with  a  good  margin  over  the  values  called  for  by  the 
rough  calculation,  and  when  the  first  machine  is  being  as¬ 
sembled  it  should  have  temporary  windings,  of  small-sized  wire, 
placed  on  the  interpole  spools.  This  winding  should  be  de¬ 
signed  so  that  it  can  be  separately  excited, at  whatever  voltage 
ir  available  in  the  test  room.  There  should  be  the  same  num¬ 
ber  of  turns  on  each  spool,  and  all  the  spools  should  be  con¬ 
nected  in  series  so  as  to  insure  having  the  same  number  of 
ampere-turns  at  each  interpole. 

After  assembling,  the  machine  should  be  connected  to  run 
as  a  generator  according  to  the  diagram  of  Fig.  i,  and  a  test 
should  be  run  from  no  load  to  25  per  cent  overload. 


In  the  diagram  of  connections,  G  is  the  generator  armature, 
F  is  series-field  coil,  F»  is  shunt-field  coil,  Ft  is  temporary 
interpole-field  coil,  /  is  a  fuse,  5  is  a  double-pole  knife  switch, 
S'!  is  a  single-pole  knife  switch,  T  is  a  circuit-breaker,  is  an 
ammeter,  and  F  is  a  voltmeter. 

The  single-pole  knife  switch  shown  in  the  interpolc-field  cir¬ 
cuit  is  connected  by  means  of  a  string  with  the  tripping  device 
of  the  main  circuit-breaker,  so  that  when  the  main  breaker 
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FIGS.  I  AND  2. — WIRING  DIAGRAM  AND  POLARITY  OF  INTERFOLES. 


opens  it  will  open  this  switch  and  thus  disconnect  the  inter¬ 
pole-field  coils.  If  this  arrangement  were  not  employed  and 
the  main  breaker  were  to  open  at  full  load,  thus  causing  the 
generator  to  return  to  the  no-load  conditions,  the  heavy  field 
flux  in  the  interpoles  (required  for  sparkless  commutation  at 
full  load)  would  be  likely  to  cause  the  generator  to  flash  over; 
i'l  any  event,  it  would  spark  very  viciously. 

To  insure  that  the  proper  direction  is  used  for  the  current 
in  the  interpole  coils,  one  should  observe  the  commutation  with 
a  weak  field  in  both  directions,  or  test  the  polarity  of  the  inter¬ 
poles  with  a  pocket  compass.  Fig.  2  shows  the  proper  polarity 
for  a  generator  revolving  clockwise.  The  polarity  would  be 
reversed  for  a  motor  revolving  in  the  same  direction. 

Readings  should  be  taken  at  10  loads  distributed  about  equally. 
At  each  reading  the  interpole-field  current  should  be  carefully 
adjusted  to  give  the  best  possible  commutation,  and  readings 
should  be  made  of  the  armature  current  and  the  interpole-field 
current.  Check  the  armature  voltage  so  as  to  be  sure  that 
speed  is  constant.  In  the  case  of  a  compound  machine  the 
series-field  current  should,  first,  be  adjusted  to  give  the  desired 
amount  of  compounding.  While  running  this  test  sparking 
should  be  prevented  by  manipulating  the  rheostat  in  the  inter¬ 
pole-field  circuit. 

The  load  amperes  should  now  be  plotted  against  the  inter¬ 
pole-field  amperes,  as  shown  in  Fig.  3.  These  points  should  lie 
approximately  on  a  straight  line,  and  a  straight  line  should  be 
drawn  that  will  pass  nearest  the  majority  of  them.  At  full  load 
cU  mature  amperes  should  be  read  off  the  interpole  amperes  re¬ 
quired.  This  value  multiplied  by  the  number  of  turns  on  the 
interpoles  will  give  the  total  number  of  ampere-turns  required 


FIG.  3. — CURVE  OF  INTERPOLE  AMPERES. 


for  the  interpole-field  m.m.f.  To  find  the  number  of  series 
turns  required  per  interpole  core,  this  value  should  be  divided 
by  the  full-load  armature  amperes  and  by  the  number  of  poles. 

The  series-intCrpole  windings  should  now  be  made  up,  hav¬ 
ing  a  slightly  greater  number  of  turns  than  called  for  by  the 
preceding  calculation  in  order  to  allow  for  variations  in  the 
individual  machines. 
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When  the  final  interpole  spools  have  been  put  in  place,  an 
adjustment  of  the  interpole-field  current  should  be  made  by 
shunting  a  part  of  the  current  around  the  interpole  coils  by 
means  of  a  German  silver  shunt.  In  making  this  final  adjust¬ 
ment  the  machine  should  be  hot  and  should  be  run  either  as  a 
motor  or  a  generator,  depending  on  which  it  is  rated  as. 

High-speed  interpole  motors  are  sometimes  troubled  by  surg¬ 
ing  when  running  near  full  load.  The  surging  effect  is  some¬ 
times  severe  enough  to  open  the  motor  circuit-breaker,  thereby 
causing  a  shut-down.  The  remedy  for  the  surging  is  to  shunt  a 
gi  eater  portion  of  the  current  around  the  interpole-field  coil, 
even  at  the  expense  of  slightly  poorer  commutation. 


Dynamic  Braking. 

By  C.  E.  Daniells. 

IF  the  driving  energy  of  a  direct-current  motor  is  withdrawn 
while  the  motor  is  operating,  and  the  connections  are 
changed  so  that  the  machine  will  act  as  a  generator  driven 
by  its  own  momentum  and  that  of  the  driven  machinery,  a  strong 
braking  effect  will  be  obtained.  This  principle  is  utilized  to  de¬ 
crease  or  control  the  speed  of  motors  in  railway  and  industrial 
service  and  the  action  is  called  dynamic  braking.  The  motors 


FIGS.  I  .^NU  2. — BRAKING  WITH  SHUNT  AND  COMPOUND  MOTORS. 


tiral  absence  of  all  wear  on  the  apparatus,  the  convenience  of 
application,  and  the  ease,  accuracy  and  certainty  of  control.  In 
dynamic  braking  with  a  properly  selected  motor,  active  deterio¬ 
ration  is  limited  to  the  controller  contacts,  which  can  be  ar¬ 
ranged  for  easy  and  inexpensive  renewal.  No  special  or  addi¬ 
tional  apparatus  is  required  for  such  braking,  except  the 
additional  controller  contacts  and  the  necessary  resistor  for 
dissipating  the  generated  braking  energy.  This  resistor  can  he 
placed  in  any  convenient  location  to  which  it  is  practical  to  lead 
a  circuit  from  the  motor  and  the  controller.  The  braking 
effect  can  be  adjusted  with  great  accuracy  over  a  wide  range 


FIG.  5. — SHUNT-WOUND  F.I.EVATOR  MOTOR  ARRANGED  FOR  DYNAMIC 
BRAKING. 


absorb  the  mechanical  energy  stored  in  the  moving  cars  or 
machinery  and  convert  it  into  electric  energy  which  is  dissipated 
in  local  circuits  or  sometimes  returned  to  the  supply  circuit.  In 
electric  railway  work  the  braking  current  is  frequently  used  for 
heating  the  cars  by  leading  it  through  suitable  resistors  under 
the  car  seats. 

Dynamic  braking  is  used  in  connection  with  motors  for  ele¬ 
vators,  hoiit->,  cranes,  coal  and  ore-handling  machinery,  rail¬ 
way  cars,  etc.;  the  object  may  be  either  to  reduce  the  speed 
preparatory  to  stopping  or  to  control  the  speed  of  moving 
objects,  as  in  lowering  loads  on  cranes  and  hoists,  retarding  the 
speed  of  cars  descending  grades,  etc. 

The  generator  action  which  causes  the  braking  effect  depends 
on  the  speed  and  on  the  field  strength.  With  constant  field 


FIGS.  3  AND  4. — •■BRAKING  WITH  SERIES  MOTORS. 


Strength  the  strongest  braking  effect  occurs  when  the  motor 
armature  is  rotating  at  high  speed,  and  the  effect  decreases  with 
the  speed.  For  this  reason  dynamic  braking  alone  cannot  be  de¬ 
pended  on  for  stopping  electric  cars,  elevators,  hoists,  etc., 
where  the  load  torque  is  active.  For  such  applications  some 
form  of  mechanical  brake  is  also  necessary. 

The  principal  advantages  of  dynamic  braking  are  the  prac- 


I 


either  by  varying  the  current  through  the  motor  armature  by 
adjusting  the  braking  resistance  or  by  adjusting  the  motor 
field  strength. 

The  heating  effect  of  the  leaking  current  on  the  motor  arma¬ 
ture  may  sometimes  be  considerable,  as  is  the  case  when  retard¬ 
ing  the  lowering  speeds  of  crane  and  hoist  loads,  and  when  the 
speed  of  electric  cars  down  grade  is  so  controlled.  This  heating 
effect  being  added  to  that  of  the  machines  when  operating  as 
motors  must  be  considered  in  selecting  the  apparatus.  If 
dynamic  braking  is  used  only  intermittently  for  checking  the 
speed  when  preparing  to  stop,  the  additional  heating  effect  of 
the  generated  braking  current  is  inconsiderable. 

The  accompanying  diagrams.  Figs,  i  to  4,  inclusive,  show,  in 
a  simple  manner,  some  of  the  methods  of  applying  the  dynamic 
braking  principle.  Fig.  i  shows  a  shunt-wound  motor  with  the 
armature  disconnected  from  the  line  and  short-circuited  through 
a  brake  resistor.  The  field  circuit  is  in  this  case  directly  across 
the  line,  thus  giving  full  field  excitation ;  if  desired,  a  field 
rheostat  can  be  used  to  adjust  the  field  strength.  Fig.  2  shows 
a  compound-wound  motor  with  the  armature,  the  series-field 
coils  and  a  brake  resistor  forming  a  circuit  independent  of  the 
line,  while  the  field  is  fully  excited.  This  method  gives  a  very 
powerful  braking  effect,  causing  a  sudden  stop  unless  applied 
with  care.  In  Fig.  3  a  series  motor  is  shown  with  the  field  cir¬ 
cuit  in  series  with  a  protecting  resistor  across  the  line,  while 
the  armature  and  a  brake  resistor  form  a  parallel  path  across 
the  line.  This  method  assures  building  ifp  as  a  generator,  after 
which  provision  is  usually  made  to  disconnect  the  motor  com¬ 
pletely  from  the  line,  leaving  the  armature,  series-field  coils 
and  resistor,  and  brake  resistor  in  series.  In  Fig.  4,  which  also 
represents  a  series  motor,  the  armature,  series-field  coils  and 
brake  resistor  form  an  independent  circuit. 

Dynamic  brakes  can  be  applied  by  manual  or  automatic  con¬ 
trollers;  that  is,  the  changes  in  the  motor  connections  can  be 
the  immediate  primary  result  of  controller  movements  by  an 
operator  or  the  operating  controller  can  be  merely  a  master 
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switch  to  set  in  motion  a  train  of  automatic  electromagnetically 
r>perated  switches  which  make  the  brake  connections  depend  on 
the  operating  conditions.  The  operation  of  these  magnet 
switches  can  be  made  almost  entirely  automatic  or  it  can  be 
placed  more  or  less  under  the  control  of  a  master  switch. 
Interlocking  connections  can  be  arranged  so  as  to  eliminate 
errors.  The  arrangements  depend  on  the  class  of  service,  but 
in  general  one  or  more  automatic  switches  make  the  brake  ccwi- 
iiections  and  adjust  the  resistance. 

In  the  automktic  control  of  elevator  motors,  for  example, 
dynamic  braking  is  often  used  to  good  advantage  for  checking 
the  speed  when  stopping,  so  as  to  relieve  to  some  extent  the 


FIG.  6. — COMPOUND-WOUND  HOIST  MOTOR  ARRANGED  FOR  DYNAMIC 
BRAKING. 

stress  on  the  mechanical  brake.  Fig.  5  shows  enough  of  the 
connections  to  indicate  the  arrangement  of  the  dynamic  brak¬ 
ing  circuit  and  show  the  braking  action  of  the  automatic 
switches  with  a  direct-current  shunt-wound  elevator  motor. 
The  switches  are  represented  at  I,  II,  III,  IV  and  i,  2,  3,  the 
first  three  being  for  making  the  line  connections  and  the  last 
three  for  short-circuiting  the  starting  resistor.  Switch  IV  acts 
in  applying  the  dynamic  brake  action.  For  sake  of  simplicity  of 
diagram,  many  of  the  essential  refinements  of  control  and  all 
control  circuits  affecting  the  switches  are  omitted  except  for 
switch  IV. 

In  starting,  switches  I,  II,  III  and  i,  2.  3  close  automatically 
in  proper  sequence  and  time  in  response  to  the  movement  of 
the  master  switch  in  the  elevator  car.  In  stopping  the  eleva¬ 
tor  these  switches  drop  open.  Switch  III,  in  opening,  closes  a 
contact  at  B  and  the  counter  e.m.f.  of  the  armature  causes  cur¬ 
rent  to  flow  through  coil  A  and  contacts  B,  thus  closing  switch 
IV.  This  action  places  the  brake  resistor  across  the  armature 
terminals  and  checks  the  speed  while  the  shunt  field  slowly 
dies  away  through  the  field  discharge  resistor.  As  soon  as  the 
counter  e.m.f.  has  decreased  sufficiently,  switch  IV  opens,  leav¬ 
ing  all  connections  ready  for  starting  again.  The  motor  is 
equipped  with  a  mechanical  brake  also,  which  sets  automatically 
as  soon  as  the  master  switch  is  moved  to  the  “off’  position. 

Fig.  6  show’s  connections  for  dynamic  braking  with  a  com¬ 
pound-wound  direct-current  hoist  motor  and  an  automatic  con¬ 
troller.  Each  line  switch,  I,  II,  III,  IV,  and  each  resistor 
switch,  I,  2,  3,  4,  is  controlled  by  independent  notches  on  the 
master  controller.  In  hoisting,  switches  II  and  III,  and  possibly 
some  or  all  of  the  resistor  switches,  according  to  the  hoisting 
speed  desired,  are  closed,  while  switches  I  and  IV  remain 
open.  In  lowering,  only  switches  /  and  II,  and  possibly  some 
of  the  resistor  switches,  are  closed,  short-circuiting  the  arma¬ 
ture  through  some  or  all  of  the  control  resistor,  according  to 
the  lowering  speed  desired.  The  shunt  field  current  produces 
a  magnetic  field  of  constant  strength.  Thus  the  load  can 
be  lowered  steadily  at  any  speed  without  the  wear  and 
stress  accompanying  the  use  of  friction  brakes.  If  the 
load  fails  to  start  downward  the  operator  can  turn  his  mas¬ 
ter  controller  momentarily  to  a  notch  that  will  cause  switches 
/  and  IV  to  close,  while  II  and  III  remain  open,  thus 


reversing  the  direction  of  current  through  the  armature.  It  is 
a  simple  matter  to  interlock  the  switches  so  that  I  and  III  or 
II  and  IV  cannot  close  simultaneously.  It  will  be  noticed  that 
while  lowering  a  load  in  this  manner  the  series-field  coils  of 
the  motor  are  out  of  circuit,  the  shimt-^field  current  alone  pro¬ 
viding  enough  excitation  m.m.f.  Provision  can  also  be  made 
if  desired  for  regulating  the  shunt-field  current  to  adjust  the 
lowering  speed.  The  hoist  motor  is  also  provided  with  a 
mechanical  brake  for  stopping;  this  brake  acts  automatically 
when  the  controller  passes  to  the  “off”  position. 


The  Prevention  and  Removal  of  Boiler 
Scale— V. 


By  W.  H.  Wakeman. 

Fig.  i  illustrates  a  device  for  feeding  boiler  compound  into 
a  receiver  under  pressure.  Hot  water  passes  into  the  receiver, 
is  drawn  out  through  the  suction  pipe  shown,  by  a  duplex 
pump,  and  is  forced  through  the  delivery  pipe  to  the  boilers. 
The  following  directions  enable  the  engineer  to  secure  satis¬ 
factory  results  in  feeding  the  compound  and  also  show  the 
steam  user  how  it  is  accomplished:  All  valves  shown  are 
closed.  The  tank  2  is  filled  with  the  liquid  compound  and  the 
plug  3  screwed  in  to  make  a  tight  joint  under  boiler  pres¬ 
sure.  By  opening  valve  4  full  boiler  pressure  is  secured  on  top 
of  the  compound.  Valve  5  is  opened  to  afford  a  clear  passage 
for  the  liquid,  and  the  check  valve  6  prevents  it  from  blowing 
back  into  the  sight-feed  glass.  The  required  feed  is  obtained  by 
adjusting  valve  7  and  the  compound  drops  into  the  mixing 
chamber  below  it.  If  it  fills  this  until  the  drops  cannot  be  dis¬ 
tinguished,  it  can  be  cleared  by  opening  the  valve  8  and  ad¬ 
justing  the  feed  of  clear  water  by  the  cock  9.  When  all  of  the 
compound  is  taken  out  of  the  tank  2  all  valves  should  be  closed 
and  valve  10  opened  to  draw  off  the  clear  water,  taking  out  the 
plug  3  to  admit  air.  When  all  of  the  water  has  run  out  of  the 
tank  2  the  valve  10  may  be  closed  and  the  tank  filled  again 
with  compound. 

For  many  years  kerosene  oil  has  been  used  for  removing  dirt 
that  has  become  firmly  attached  to  machinery  of  all  kinds,  to 
loosen  nuts  that  have  rusted  fast  on  bolts,  etc.,  but  the  idea  of 
using  it  for  loosening  scale  was  not  thought  of  until  a 


FIG.  I. — FEEDING  COMPOUND  UNDER  PRESSURE. 


long  time  after  the  penetrating  quality  of  kerosene  oil  became 
well  known  to  every  mechanic,  although  it  was  probably  used 
in  isolated  cases  for  such  purposes. 

More  than  20  years  ago  Mr.  F.  L.  Lyne  made  experiments  to 
determine  the  value  of  kerosene  oil  as  a  scale  remover  and  pre¬ 
venter,  and  as  the  results  secured  were  widely  advertised  it 
created  a  great  demand  for  this  low-priced  resolvent  and  for 
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devices  for  feeding  it.  In  applying  the  oil  it  is  necessary  to  have 
a  cool,  dry  boiler  and  a  tin  squirt  gun  is  used  to  throw  it  to  the 
remote  parts  where  it  trickles  down  to  the  lower  tubes  and  shell. 
When  a  boiler  is  given  this  treatment  it  ought  to  stand  empty 
for  at  least  two  days.  The  partially  loosened  pieces  of  scale 
should  then  be  removed,  and  by  tapping  the  tubes,  braces,  etc., 
with  a  light  hammer  more  can  be  loosened.  Some  of  this  will 
lodge  between  the  tubes,  but  all  ought  to  be  taken  out  before 
putting  on  the  manhole  cover.  There  are  two  objections  to  this 


method,  one  of  which  is  the  danger  of  serious  accident  to  the 
boiler  cleaner.  Under  certain  conditions  an  inflammable  gas 
rises  from  the  oil  and  this,  mingling  with  air,  forms  an  explo¬ 
sive  mixture.  The  other  objection  is  that  the  principle  involved 
is  wrong.  Kerosene  oil  is  only  a  palliative;  the  cause  remains. 
Another  method  of  applying  the  oil  is  to  allow  the  boiler  to 
cool  and  then  to  fill  it  with  water  and  put  2  gal.  or  3  gal.  of  oil 
on  the  surface.  The  water  is  then  run  out  slowly  and  as  the  oil 
is  thus  brought  into  contact  with  the  internal  parts  after  the 
water  has  left  them,  they  will  be  covered  with  oil,  hence  the  scale 
will  be  softened  and  dislodged.  In  every-day  practice,  however, 
there  is  not  always  time  to  let  boilers  cool  every  time  that  it  is 
necessary  to  clean  them,  and  in  some  plants  there  are  only  just 
enough  boilers  to  furnish  the  required  steam,  hence  the  engi¬ 


neer  must  clean  them  when  an  opportunity  presents  itself  and 
not  when  his  better  judgment  tells  him  the  work  ought  to  be 
done.  A  better  method  is  to  inject  a  boiler  compound  or  a 
scale  preventer  every  day,  then  clean  the  boiler  at  the  first  op¬ 
portunity.  After  this,  has  been  accomplished,  fill  it  with  hot 
water  by  the  use  of  an  injector  that  is  supplied  with  steam 
from  another  boiler  and  build  a  fire  in  the  furnace  when  re¬ 


quired.  Fig.  2  illustrates  the  application  of  a  device  for  feed¬ 
ing  kerosene  oil  drop  by  drop  into  a  vertical-feed  pipe,  through 
which  water  may  travel  in  either  direction  without  detriment  to 
its  operation. 

Fig.  3  shows  the  same  device  feeding  into  a  horizontal  pipe 
which  conveys  water  to  the  boilers.  It  must  be  connected  to 
feed  into  the  lower  side  of  the  pipe  as  otherwise  it  will  not 
work.  Ground  joint  unions  are  shown  at  2  and  3  in  both  illus¬ 
trations,  by  means  of  which  the  feeder  can  be  disconnected  when 
shipped  to  a  purchaser,  or  at  any  other  time,  but  whenever 
the  two  parts  are  connected  care  must  be  taken  to  join  them  as 
shown  in  order  to  secure  satisfactory  results  in  operation.  This 
precaution  is  necessary  because  the  parts  will  fit  when  the  body 
is  given  one-half  revolution  from  the  position  shown  in  the 
illustrations,  hence  it  is  easily  possible  to  make  a  mistake  in 
assembling  the  device. 

Fig.  4  shows  another  device  for  feeding  kerosene  oil  into  a 
vertical  pipe,  while  Fig.  5  presents  an  application  of  the  same 
device  to  a  horizontal  pipe.  Both  are  fitted  with  a  sight-feed 
glass  to  regulate  the  feed  and  a  gage  glass  to  indicate  the 
amount  in  the  feeder.  The  latter  is  sometimes  considered  a 
luxury  rather  than  a  necessity,  but  this  is  a  mistake  because  the 
engineer  can  see  at  a  glance  the  amount  left  in  his  feeder  and 
that  informs  him  concerning  the  quantity  used  in  a  given  time. 
It  is  a  good  plan  to  have  a  regular  time  for  filling  the  sight- 
feed  compound  feeder. 

In  many  cases  the  use  of  kerosene  oil  has  been  discontinued 
because  it  made  boilers  leak.  While  this  effect  is  not  always  de¬ 
sirable,  and  sometimes  is  dangerous,  the  fact  that  leaks  appear 


FIGS.  6  AND  7.— FEEDERS  OF  KEROSENE  OIL. 

shows  that  the  oil  is  doing  the  work  for  which  it  was  put  into 
the  boiler,  hence  in  a  majority  of  cases  it  is  a  good  plan  to  have 
repairs  made  and  continue  to  feed  the  oil.  If  it  acts  on  rubber 
manhole  gaskets,  etc.,  metallic  gaskets  can  be  substituted,  and 
asbestos  can  be  used  on  flange  unions,  etc.,  if  soft  packing  does 
not  prove  durable. 

Fig.  6  illustrates  a  cheap  but  useful  kerosene  oil  feeder. 
Only  one  connection  is  provided  in  accordance  with  the  usual 
design  of  these  feeders.  The  sight-feed  glass  appears  as  an  ad¬ 
dition  to  the  main  body,  rather  than  a  necessary  part  of  it,  and 
no  glass  gage  is  provided.  Fig.  7  shows  another  feeder  which 
gives  good  results  in  practice.  The  sight-feed  glass  appears  as 
a  central  part  of  the  device,  and  a  glass  gage  is  attached  to 
the  side  of  the  body. 

While  kerosene  oil  has  worked  wonders  in  some  cases  and  is 
fairly  satisfactory  in  others,  it  has  not  proved  a  universal 
panacea  for  all  troubles  arising  from  the  accumulation  of  scale 
in  boilers,  which  confirms  the  well-known  claim  of  chemists 
that  no  compound  can  be  successful  unless  it  is  adapted  to  the 
scale-making  impurities  on  which  it  is  desired  to  act.  A  com¬ 
pound  can  be  varied  to  suit  various  conditions,  but  kerosene  oil 
IS  always  the  same,  hence  if  it  does  not  give  good  results  in  a 
given  case  the  remedy  is  to  try  something  else  and  note  the 
results  secured. 
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LETTERS  ON  PRACTICAL 
SUBJECTS 


SOME  EXPERIENCES  WITH  THREE-PHASE  MOTORS. 

The  writer’s  experience  with  motors  may  be  of  some  interest 
to  readers.  After  having  rewound  a  2000-volt,  35-hp,  three- 
phase  motor  and  shipping  same,  word  was  received  that  the 
motor  could  not  be  made  to  work  properly.  It  should  be 
mentioned  in  this  connection  that  the  motor  was  belted  to  a 
triplex  pump  which  was  always  under  full  load.  The  distance 
from  the  power  house  to  the  pump  was  one  mile,  and  a  50-hp 
generator  supplied  electricity  to  the  motor  only.  Investigation 
showed  that  the  motor  started  in  good  order  on  the  first  four 
contacts  of  the  rotor  rheostat,  but  when  the  fifth  and  last 
contact  was  reached,  the  motor  suddenly  stopped.  The  motor 
was  started  a  number  of  times,  but  with  the  same  result,  so 
that  seemingly  the  fault  was  in  the  starting  rheostat,  made  of 
iron  wire  immersed  in  oil.  The  latter  was  taken  to  pieces  and 
tested  for  bad  connections,  etc.,  but  no  fault  was  found.  The 
slip-ring  connections  and  rotor  winding  were  next  inspected, 
only  to  be  found  faultless.  Not  being  able  to  discover  any¬ 
thing  wrong  with  the  motor  attention  was  given  to  the  generator 
in  the  power  house.  This  machine  was  belted  to  a  main  shaft 
and  the  trouble  was  found  to  be  due  to  the  belt  slipping.  After 
a  dust  storm  much  sand  and  dust  had  been  deposited  on  the  belt 
and  when  the  last  part  of  the  rotor  short-circuiting  rheostat 
was  cut  out,  it  caused  a  rise  in  current  and  the  generator  being 
only  a  trifle  larger  than  the  motor  was  easily  pulled  up.  After 
the  belt  had  been  put  in  good  condition  again,  no  further  trouble 
was  experienced. 

.\nother  machine  that  caused  trouble  was  a  2000-volt,  300-hp, 
fhree-phase  motor.  The  motor  had  been  stopped  and  six  new 
ropes  put  on  the  pulley  for  driving  purposes.  The  ropes  were 
pulled  quite  tight,  and  the  machine  would  not  start.  When  the 
switch  was  thrown  in  and  resistance  cut  out  of  the  rotor  cir¬ 
cuit,  there  was  a  humming  noise.  Upon  measuring  the  clearance 
between  the  rotor  and  stator  in  the  air-gap  it  was  found  that 
the  clearance  was  less  on  one  side  than  on  the  other.  As  the 
stator  was  placed  on  a  bedplate  entirely  separate  from  the  bear¬ 
ings,  it  was  easily  shifted  a  little  and  when  the  clearance  was 
made  equal  the  switch  was  again  closed.  This  time  there  was  a 
groaning  and  humming  and  the  motor  turned  once  or  twice 
and  stopped  again.  The  bearings  were  then  examined  and  it 
was  found  that  between  the  top  part  of  the  bearing  and  the 
rotor  shaft  was  a  clearance  nearly  equal  that  between  the  rotor 
and  stator.  When  the  motor  was  running  with  slack  ropes  the 
pull  on  all  sides  of  the  rotor  being  nearly  equal,  the  shaft 
rested  on  the  bottom  parts  of  the  bearings  on  account  of  grav¬ 
ity.  The  tight  ropes  counteracted  this  and  pulled  the  rotor 
sidewise,  the  transmission  being  horizontal.  As  the  rotor  shaft 
was  slightly  lifted  in  the  bearings,  the  clearance  became  mini¬ 
mized  and  the  magnetic  attraction  too  great,  thereby  causing 
ll.e  rotor  to  “hang  up.”  No  time  was  allowed  for  fixing  bear¬ 
ings,  so  the  only  way  out  of  the  difficulty  was  to  take  off  some 
ropes.  It  was  found  that  the  motor  would  work  satisfactorily 
with  three  ropes  and  the  remaining  three  were  put  on  when  the 
other  ropes  had  time  to  slacken. 

Johan VESBL’Rc,  Soi’th  .Africa.  John  Stf.nfel. 

SCALE  AND  BOILER  COMPOUNDS. 

The  engineer  and  power-plant  owner  are  often  warned  to  be 
careful  in  the  use  of  boiler  compounds.  No  one  should  use  a 
compound  until  a  sample  of  the  water  employed  is  sent  to  some 
reliable  house  that  makes  compounds,  where  the  water  may  be 
analyzed,  and  a  compound  prepared  that  will  suit  it.  The  engi¬ 
neer  will  then  be  safe  in  using  the  preparation,  but  the  results 
obtained  should  be  closely  watched.  The  engineer  should  see 
that  the  scale  or  sediment  is  removed  and  should  also  examine 
tiie  surface  of  the  plates  to  see  that  the  compound  is  not  affect¬ 
ing  the  surface  of  the  boiler.  Should  the  plates  appear  too 


bright  or  clean,  one  can  rest  assured  that  the  compound  contains 
too  much  acid  and  will  soon  prove  ruinous  to  the  boiler.  Here 
is  where  these  preparations  become  dangerous.  When  a  boiler 
starts  to  corrode  it  is  difficult  to  stop  it.  It  has  been  stated  that 
some  compounds  cause  leaks,  and  in  one  sense  of  the  word  this 
is  true.  In  many  instances  a  flue  head  becomes  coated  with 
scale,  impervious  to  water  or  heat.  The  coating  may  be  from 
0.5  in.  to  0.7s  in.  thick  and  insulates  the  head  from  the  water,  and 
consequently  the  latter  becomes  overheated.  When  compound 


IX 

FIG.  I. — CLOGGED  FEED  PIPE. 


IS  used  to  remove  the  scale  by  dissolving  it,  the  flues  will  begin 
to  leak.  This  leak  is  not  caused  by  the  compound,  but  by  the 
heat,  and  the  former  having  removed  the  scale,  allows  the  water 
to  strike  the  head,  where  the  flues  have  been  loosened  by  ex¬ 
pansion.  On  the  other  hand,  should  a  preparation  that  shows 
any  sign  of  causing  a  leak  in  a  clean  seam  be  employed,  it 
should  be  abandoned,  as  it  contains  acid  and  is  dangerous. 
More  boilers  have  been  ruined  by  not  using  compounds,  how¬ 
ever,  than  otherwise,  since  there  are  so  many  cases  of  scale 
formation.  Some  water  forms  a  thin,  hard,  dense  scale  that  is 
more  dangerous  than  the  soft,  thick  formation,  which  is  easily 
removed  and  allows  water  to  penetrate.  It  is  best  when  water 
forms  a  scale  to  commence  using  a  compound  at  once,  as  it  is 
easier  to  prevent  a  scale  forming  than  to  remove  it  afterward. 
Cases  have  been  known  where  it  has  required  many  months  to 
remove  a  coating.  A  compound  that  works  too  quickly  had  bet¬ 
ter  be  watched,  as  it  will  likely  attack  the  plates.  It  requires  a 
close  and  careful  inspection  to  see  the  action  of  a  boiler  com¬ 
pound.  If  a  boiler  has  a  heavy  coating  of  scale,  too  much  of 
the  compound  should  not  be  used  at  first.  The  writer  not  long 
since  saw  a  boiler  upon  which  a  patch  had  to  be  placed  from  this 
cause.  The  scale  formed  in  a  pile  over  the  front  end,  away 
from  the  blow-off,  and  soon  the  boiler  was  bagged  down  and  it 
was  necessary  to  put  a  patch  on  it.  This  was  a  practical  ex¬ 
ample  of  using  too  much  compound  at  the  start.  One  should 
use  it  gradually,  and  see  that  all  loosened  scale  is  removed.  It 
is  better  to  open  the  boiler  oftener  until  the  greater  portion  of 
the  formation  is  taken  away,  so  as  to  prevent  the  accumula¬ 
tion  of  sediment,  as  some  boiler  scale  will  settle  on  the  bottom 
sheet  and  adhere  so  closely  that  it  will  allow  the  sheet  to  be 
overheated.  Many  plants  are  running  with  a  heater  which  is 
useless,  for  if  one-half  of  it  were  opened,  a  heavy  scale  would 
be  found  on  the  tubes.  In  many  cases  the  scale-forming  proper¬ 
ties  of  the  water  will  cause  a  heater  to  become  almost  solid 


FIG.  2. — feed-water  heater  CONNECTIONS. 

with  sediment,  as  this  is  the  first  place  where  the  water  comes 
in  contact  with  the  heat,  and  the  benefit  of  the  heater  is  lost. 
I  his  is  one  reason  why  the  boiler  compound  should  be  pumped 
through  the  heater  so  as  to  prevent  scale  forming  in  it  and 
the  feed  pipes.  In  the  example  shown  in  Fig.  i  the  feed  pipe 
IS  almost  clogged  up,  a  ij4-in.  pipe  having  only  about  ^-in.  hole 
to  feed  a  1 50-hp  boiler.  This  condition  can  usually  be  detected 
by  leaks  appearing  around  the  heater  joint,  showing  that  an 
extra  pressure  is  thrown  on  the  feed  pipe,  causing  the  pump  that 
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is  feeding  the  boiler  to  labor  and  leak.  Feed  pipes  in  this  con¬ 
dition  have  been  found.  One  could  easily  fit  up  a  small  cap  to 
feed  the  compound  through  the  heater,  as  shown.  This  could 
be  made  from  a  short  piece  of  4-in.  pipe  and  two  caps.  By  having 
the  valve  E  closed  one  can  open  valve  C  and  fill  the  pipe,  and 
by  closing  the  valve  C  and  opening  valve  E,  the  compound  can 
be  pumped  into  the  heater.  This  should  be  done  when  stopping 
the  pump,  as  it  will  allow  scone  of  the  preparation  to  remain 
in  the  heater  and  take  effect  on  the  scale.  This  same  arrange¬ 
ment  could  be  put  on  the  side  of  the  water  end  of  the  pump,  as 
all  pumps  have  an  opening  on  the  two  sides.  It  is  quite  im¬ 
portant  to  feed  the  compound  through  the  heater.  The  heater 
should  be  examined  to  see  that  a  scale  or  deposit  is  not  forming 
m  it,  and  if  blown  down  often  the  heater  will  not  fill  up  with 
scale. 

Richmond,  Va.  Richard  Gorman. 


INCREASING  THE  TEMPERATURE  OF  FEED  WATER  BEFORE  ENTERING 

BOILER. 

All  things  being  equal,  the  higher  the  temperature  of  the 
feed  water  entering  the  boiler,  the  greater  the  economy 
realized  in  fuel.  Various  methcxls  have  been  tried  from  time  to 
time  in  order  to  obtain  high  temperature  feed  water  involving 
the  least  possible  expense,  and  without  incurring  any  serious 
changes  in  the  furnace  or  engine  equipment.  The  ability  of  the 

William  Kavanagh. 


average  heater  to  raise  the  feed-water  temperature  above  208 
deg.  is  questionable ;  there  may  possibly  be  heaters  that  will 
elevate  the  temperature  higher,  but  in  such  cases  the  heater  must 
be  clean  and  sufficiently  large  to  store  heated  water  before 
rllowing  it  to  pass  outward  to  the  boiler.  Poor  economy  is 
obtained  from  the  use  of  a  small  heater  because  the  flow  of 
water  through  a  small  heater  is  generally  rapid,  and  since  water 
must  take  time  to  absorb  heat,  it  follows  the  larger  the  heater 
the  greater  will  be  the  amount  of  stored  hot  water  ready  for 
use.  The  fact  that  warm  water  will  absorb  heat  from  a  hot 
surface  faster  than  cold  water  has  induced  many  plant  owners 


to  avail  themselves  of  this  principle  and  install  two  or  more 
heaters,  the  use  of  which  materially  assists  in  elevating  the 
feed-water  temperature  above  the  boiling  point,  thus  adding  to 
the  economical  operation  of  their  plants.  The  heaters  are  con¬ 
nected  along  the  exhaust  line,  the  feed  water  first  entering  the 
heater  farthest  from  the  boiler  and  then  flowing  under  pres¬ 
sure  to  the  next  heater ;  in  this  way  the  temperature  of  the  feed 
v'ater  is  increased  without  requiring  any  further  expenditure 
of  fuel. 


Fig.  I  illustrates  this  principle  and  the  manner  of  connecting 
the  heaters.  The  water  enters  the  heater  F  at  A,  where  it  passes 
down  through  tubes  in  one  compartment  and  up  through  the 
tubes  in  the  other  compartment,  as  shown  by  the  arrows.  The 
water  now  flows  out  at  B,  then  into  the  main  heater  H,  where 
its  temperature  is  raised  above  that  of  the  water  in  F.  The 
exhaust  steam  is  passed  directly  through  the  heater  H,  while 
the  exhaust  steam  through  F  is  supplied  by  means  of  a  leg  or 


by-pass,  as  shown.  The  amount  of  exhaust  steam  flowing 
through  F  can  be  varied  by  opening  or  closing  the  valves  V  F, 
and  the  steam  can  be  by-passed  from  all  of  the  heaters  by 
closing  valves  A  M  and  opening  valve  K.  By  adopting  this 
plan  of  by-pass  it  enables  a  continuance  of  operation  while  the 
heaters  are  being  cleaned. 

Fig.  2  shows  another  and  very  simple  plan  to  raise  the  feed- 


FIG.  4. — COIL  IN  BACK  CONNECTION. 


water  temperature  before  it  is  forced  into  the  main  heater.  The 
exhaust  steam  enters  the  exhaust  pipe  at  P,  flows  through  heater 
H  and  out  at  O.  There  is  a  heavy  brass  or  copper  pipe  fixed 
within  the  exhaust  pipe,  as  shown  at  B.  The  feed  water 
from  the  pump  enters  the  brass  or  copper  pipe  at  W 
and  then  enters  the  heater  at  S.  Here,  it  will  be  seen,  the 
inner  pipe  is  surrounded  by  exhaust  steam,  and  the  tempera¬ 
ture  of  the  feed  water  is  raised  considerably  before  it 
enters  the  main  heater  H.  A  thermometer  placed  at  F'  will 
indicate  the  number  of  degrees  the  water  was  raised  in  its 
passage  through  the  pipe  W,  and  a  thermometer  placed 
at  T  will  show  the  number  of  degrees  of  heat  the  water 
alisorbed  in  its  passage  through  the  main  heater  H.  When  the 


FIG.  5. — HEATING  COIL  ON  BRIDGE  WALL  OF  FURNACE. 

exhaust  pipe  is  used  to  carry  the  foreheater  it  is  usually  made 
one  size  larger  than  called  for  by  the  engine  connection  and  it  is 
also  well  dripped  to  carry  off  condensation.  In  order  to  allow 
for  contraction  and  expansion,  the  ends  of  the  pipe  acting  as  the 
foreheater  are  passed  through  stuffing  boxes,  as  shown  at  B  B 
and  are  not  rigidly  connected.  It  is  not  absolutely  necessary 
for  the  connections  to  be  made  exactly  the  same  as  shown  in 
Fig.  2;  the  exhaust  steam  could  enter  the  heater  at  first  and 
afterward  flow  around  the  foreheater  pipe  as  before  mentioned. 
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Whenever  a  coil  or  other  apparatus  is  used  as  a  feed-water 
heater,  and  such  apparatus  is  placed  in  the  furnace  of  a  steam 
boiler,  it  requires  extra  fuel  because  the  coil  or  apparatus  be¬ 
comes  a  part  of  the  boiler,  exposing  more  heating  surface,  and 
the  use  of  such  apparatus  is,  therefore,  not  economical.  The 


t 

FIGS.  6  AND  7. — HEATER  AND  WATER  ARCH. 


greatest  economy  is  to  be  derived  by  extracting  all  of  the  heat 
units  possible  from  the  exhaust  steam,  and  this  heat  must  be 
extracted  without  an  unnecessary  increase  of  back  pressure.  Fig. 
3  illustrates  a  coil  placed  within  the  furnace  through  which  the 
feed  water  is  pumped  before  it  enters  the  boiler.  The  great 
objection  to  coils  like  this  is  that  it  not  only  abstracts  heat  from 


the  furnace  that  would  otherwise  be  employed  in  the  boiler, 
but  it  also  fills  with  scale  and  is  difficult  to  clean.  In  some 
cases  the  bends  are  fitted  with  cleaning  plugs  as  shown  to 
the  right  of  Fig.  i.  Fig.  4  shows  a  coil  located  in  the 
back  connection  for  the  purpose  of  raising  the  feed  water 
temperature.  It  has  the  same  defect  as  the  coil  shown  in  Fig. 
3  in  that  it  extracts  heat  from  the  gases  that  would  otherwise 
flow  through  the  tubes,  and  it  fills  with  scale  and  is  difficult 
to  clean.  Fig.  S  shows  another  type  of  feedwater  heater  that  is 
placed  on  the  bridge  wall  of  the  furnace.  This  heater  is  made 
flat  after  the  manner  of  a  flat  water  arch,  but  is  constructed 
differently.  Fig.  6  shows  the  heater  with  the  lid  removed.  It 
is  divided  in  two  compartments  as  shown  by  the  middle  plate. 
Water  is  pumped  into  it  at  A  and  it  travels  down  to  the  end 
and  around  this  division  plate  and  out  at  0,  as  indicated  by  the 
arrow.  The  object  of  doing  this  is  to  hold  the  water  in  the 
heater  as  long  as  possible  before  it  enters  the  boiler,  and  the 
hottest  water  will  meet  the  hottest  gases;  hence  it  will  be  seen 
the  water  always  enters  the  heater  at  the  end  remote  from  the 
furnace.  Fig.  8  shows  at  A  what  is  called  a  “water  arch.”  It 
is  similar  to  the  heater  shown  in  Fig.  6  except  that  it  has  no 
division  plate.  The  water  enters  the  arch  at  or  near  one  of 
its  ends,  then  travels  along  the  arch  and  out  at  a  point  near 


the  opposite  end,  as  shown  in  Fig.  7,  the  arrows  indicating  the 
direction  in  which  the  water  travels  before  entering  the  boiler. 
Fig.  9  shows  coils  situated  in  the  flue  or  uptake  of  the  stack. 
Here  the  hot  gases,  after  doing  their  work  on  the  heating 
surface  of  the  boiler  are  rejected  at  the  point  R.  The  heat  con- 
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tained  in  the  rejecting  gases  is  now  used  for  maintaining  a 
column  of  heated  air  in  the  chimney,  causing  a  draft.  If  now, 
the  hot  gases  be  passed  around  or  through  a  coil  containing 
water,  the  temperature  of  the  water  will  be  increased  without 
incurring  any  extra  cost  of  fuel.  Coils  situated  as  indicated  at 
R  are  called  economizers,  and  in  order  to  keep  the  surface  of 
those  coils  free  from  dust  they  are  fitted  with  brushes  or 
scrapers,  and  by  moving  the  scrapers  for  a  few  minutes  daily 
the  surface  of  the  coils  remain  free  from  dust  and  become 
better  conductors  of  heat.  The  economizer  will  not  be  of  much 
account  from  an  economical  point  of  view  if  allowed  to  become 
covered  over  with  dust  and  ashes,  hence  in  order  to  realize 
the  best  results  the  coils  must  be  kept  clean.  A  pyrometer 
fixed  in  the  stack  breeching,  as  shown  at  P  will  give  an  idea  of 
the  temperature  of  the  gases  as  they  pass  out  to  the  chimney. 
It  will  be  found  that  their  temperature  is  higher  than  the 
temperature  of  the  steam  within  the  boiler,  and  the  closer  these 
temperatures  approach  each  other  the  greater  will  be  the  econ¬ 
omy  realized.  It  will  be  evident,  therefore,  that  the  water  in 
the  economizer  is  surrounded  by  gases  somewhat  higher  than 
the  temperature  of  the  steam,  and  its  temperature  is  increased 
considerably  before  it  enters  the  boiler,  requiring  less  fuel  to 
raise  steam  to  the  required  pressure.  Hence  the  economy 
obtained  from  the  use  of  an  economizer.  If  now  the  feed 
water  is  heated  to  the  highest  point  possible  by  means  of  the  ex¬ 
haust  steam  and  then  afterwards  discharged  through  an  econo¬ 
mizer  the  highest  economical  results,  under  proper  conditions, 
will  be  obtained  in  supplying  steam  boilers  with  feed  water. 

New  York.  William  Kavanagh. 


PLACING  CROSS-ARMS  ON  POLES  IN  BACK  ALLEYS. 

In  small  cities  where  the  wires  have  not  yet  been  placed 
underground  some  queer  problems  have  to  be  met  by  the  en¬ 
gineers,  and  many  a  problem,  perhaps  equally  perplexing,  never 
gets  up  to  the  engineers  but  is  solved  by  the  linemen.  Parallel 
cases  are  shown  by  the  engravings  herewith  presented.  Fig. 

I  shows  a  case  of  “back  alley”  line  construction  where  it  was 
necessary  to  place  a  line  of  poles  close  to  some  high  buildings. 
As  48  wires  had  to  be  carried  by  the  poles,  and  as  there  was  not 
room  in  the  alley  to  set  the  poles  far  enough  from  the  build¬ 
ings  to  permit  the  use  of  the  usual  cross-arms,  the  expedient  of 
using  “one-handed”  cross-arms  was  used.  Short  cross-arms 
w'hich  projected  to  the  right  of  the  pole  only  far  enough  to 
permit  the  stringing  of  a  single  wire  on  that  side  of  the  pole 
were  used,  as  shown  in  the  engraving.  Then,  to  prevent  the 
one-sided  load  from  sagging  the  cross-arms,  the  lower  one 
was  braced  with  j4-in.  by  i}4-in.  flat  iron,  which  was  lag- 
screwed  to  the  pole  and  to  the  lower  cross-arm.  To  support 
the  other  arms,  the  vertical  stay  was  put  on.  As  it  is  on  the 
far  side  of  the  cross-arms,  the  lag-screws  which  fasten  it  to 
the  arms  are  not  visible,  but  a  single  j4-in.  lag  screw  in  each 
arm  does  the  business. 

The  other  poles  on  this  line — where  they  do  not  stand  close 
to  high  buildings,  carry  four  cross-arms  each,  but  the  short 
ones  shown  by  Fig.  i  require  double  that  number  to  accom¬ 
modate  the  48  wires  that  are  strung  along  this  line  of  poles. 
It  was  necessary  to  use  extra  heavy  poles  for  the  “short-arm” 
stretches.  It  happened  that  another  pole  with  this  form  of 
cross-arm  construction  had  to  be  erected  quite  unexpectedly. 
At  least  so  unexpectedly  that  the  engineers  had  failed  to  pro¬ 
vide  the  necessary  braces  and  vertical  strap  necessary.  There 
was  no  time  to  notify  the  engineer,  so  the  lineman  took  stock 
of  his  possessions  and  evolved  the  scheme  illustrated  by  Fig.  2. 

He  had  nothing  whatever  except  plenty  of  lag-screws  and  a 
short  piece  of  cable,  such  as  is  used  for  attaching  poles  to 
“dead-men”  anchorages.  But  this  meager  material  proved  suffi¬ 
cient,  and  the  pole  was  rigged  up  and  set  and  wired,  as  shown 
in  Fig.  2.  A  lag-screw  was  let  into  the  top  of  the  pole  on  the 
side  away  from  the  cross-arms,  then  the  cable  was  passed  over 
the  top  of  the  pole  and  given  a  half-turn  around  a  lag-screw 
ir  the  outer  end  of  the  upper  arm. 

Considerable  puttering  was  necessary  to  bring  the  arm  to  a 
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level  position,  but  it  was  finally  accomplished,  and  the  winding 
of  the  cable  around  the  lag-screw  practically  fastened  the  arm 
m  that  position  for  a  period  only  limited  by  the  life  of  the  cable 
or  the  pole.  It  was  quite  easy  to  bring  the  next,  and  all  subse¬ 
quent,  arms  to  a  dead-level  position.  This  was  done  by  means 
of  a  board  which  had  been  cut  to  the  exact  distance  between 
the  upper  arm  and  the  one  just  below  it.  When  the  cable  was 
being  wound  around  any  lag-screw,  the  board  was  placed  be¬ 
tween  the  arm  to  be  stayed  and  the  one  immediately  above  it. 
It  was  then  only  necessary  to  pull  on  the  cable  until  the  board 
was  pinched  tightly  between  the  two  cross-arms,  then  wind  the 
cable  around  the  lag-screw,  pull  it  taut  until  the  board  was 
pinched  fast,  then  give  the  finishing  touch  to  the  turn  around 


FIGS.  I  AND  2.— CROSS-ARMS  IN  ALLEYS. 


the  cross-arm,  knock  out  the  board  distance-piece  and  proceed 
to  fasten  the  next  lower  cross-arm. 

When  the  lower  arm  was  reached  the  wire  cable  was  given  a 
twist  around  an  extra  lag-screw  placed  on  the  underside  of  the 
cross-arm.  This  prevented  the  possibility  of  the  cable  becom¬ 
ing  unfastened.  This  arrangement  is  better  than  the  engineer’s 
lay-out,  as  shown  by  Fig.  i,  and  it  permits  the  brace  to  be  in 
tension  instead  of  in  compression.  It  also  gives  for  use  the 
full  length  of  the  cross-arms  and  the  cable,  being  fully  galva¬ 
nized,  will  not  rust  as  the  braces  will  unless  well  protected 
with  paint 

Scranton,  Pa.  John  Dixon. 


TRUING  COMMUTATORS  AND  BRUSHES  WITH  SANDPAPER. 

After  noting  many  fearful  and  many  wonderful  methods  and 
results  from  the  attempts  made  to  true  commutators  and 
brushes  with  sandpaper,  it  is  very  welcome,  indeed,  to  find  even 
one  man  who  is  doing  such  things  in  a  workmanlike  and 
mechanical  way,  and,  what  is  better,  is  obtaining  first-class  re¬ 
sults  from  the  sandpaper  method.  It  is  a  very  common  and  a 
very  bad  practice  as  well  to  hold  a  piece  of  sandpaper  in  the 
hand  and  let  it  cut  away  at  the  commutator  in  the  mistaken 
idea  that  the  commutator  is  being  trued  up  by  the  action  of  the 
sandpaper.  The  method  is  given  below. 

If  possible,  procure  some  form  of  commutator-truing  device 
whereby  the  segments  may  be  turned  by  a  regular  cutting  tool 
held  in  a  side  rest  by  suitable  mechanism,  and  which  may  be 
fed  across  the  commutator  by  a  screw  movement,  either  hand 
or  automatic.  Failing  to  procure  such  a  machine,  the  attendant 
in  a  certain  power  station  rigged  up  the  arrangement  shown  by 
Fig.  I,  in  which  A  represents  a  commutator  in  process  of  being 
trued;  5  is  a  pulley  or  roll  which  is  hung  in  the  frame  C,  and 
which  is  so  arranged  that  it  may  be  adjusted  at  will  in  rela¬ 
tion  to  the  commutator  A.  The  roll  is  very  true,  its  face  hav¬ 
ing  been  carefully  turned  or  ground. 


The  adjustment  toward  the  commutator  may  be  preferably 
by  means  of  a  screw,  or  with  a  hammer,  tapping  the  frame  C 
so  as  to  bring  the  roll  B  to  the  distance  required  from  the  com¬ 
mutator.  A  strip  of  sandpaper  is  then  cut  to  the  exact  width 
of  the  pulley  face  and  is  threaded  between  the  commutator  and 
the  roller  B,  as  shown.  The  ends  of  the  paper  are  grasped  be¬ 
tween  the  thumb  and  fingers  of  each  hand;  then  the  sandpaper 
is  drawn  slowly  back  and  forth  between  the  roll  and  the  com¬ 
mutator  until  the  sand  has  cut  itself  free.  Then,  provided  the 
commutator  needs  more  taken  off  it,  the  roll  is  moved  slightly 
closer  to  the  commutator  and  the  action  repeated  until  the  com¬ 
mutator  has  become  perfectly  round  and  smooth.  By  this 
method  the  commutator  can  be  made  as  smooth  and  as  true  as 


if  it  were  turned  in  a  lathe  or  by  the  best  autcxnatic  commuta¬ 
tor-truing  attachment  ever  made. 

To  fit  the  brushes  the  method  is  used  by  the  party  in  question, 
which  is  represented  diagrammatically  by  Fig.  2,  in  which  A 
is  the  commutator,  B  a  piece  of  heavy  and  strong  paper  which 
has  been  cut  to  reach  almost  around  the  commutator,  but  not 
quite,  as  indicated  by  the  space  B  C  between  the  ends  of  the 
strip  of  paper.  The  strip  of  sandpaper  D  is  then  cut  to  fit 
around  the  commutator,  and  so  accurately  fitted  that  the  ends 
are  apart  only  a  very  small  fraction  of  an  inch,  as  shown  be¬ 
tween  D  and  E. 

To  put  this  rig  in  place  upon  the  commutator,  the  inner  paper 
is  brushed  over  with  shellac  from  B  to  D,  and  the  sandpaper 
laid  upon  the  shellacked  surface,  as  shown  at  D  E,  and  rubbed 


firmly  together.  This  may  be  done  with  the  sandpaper  spread 
out  upon  a  smooth  flat  surface.  Next,  the  rest  of  the  inner 
paper  is  shellacked  from  D  to  C,  then  the  whole  is  wrapped 
around  the  commutator. 

The  brushes  are  now  carefully  adjusted,  as  shown  at  F, 
to  fit  square  and  true  against  the  sandpaper.  The  commutator 
IS  then  started,  preferably  at  a  slow  speed,  if  possible,  and  the 
brushes  are  fed  lightly  down  against  the  sandpaper  until  they 
have  been  fitted  accurately  against  it.  This  method,  when  care¬ 
fully  worked,  forms  a  most  excellent  way  of  truing  both  the 
brushes  and  the  commutator  at  very  slight  expense. 

New  York.  James  Franqs. 
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QUESTIONS  AND  ANSWERS 


What  advantage  does  the  series  incandescent  lamp  system  of  street 
lighting  possess  over  the  multiple  system?  G.  D. 

Street  lighting  circuits  are  usually  very  long,  and  the  distri¬ 
bution  cost  for  lines  is  much  less  for  the  series  system  than  for 
the  multiple  system.  Transmission  losses  are  also  lower,  owing 
to  the  higher  voltage  used. 

What  are  the  essential  conditions  for  the  satisfactory  parallel  opera¬ 
tion  of  alternating-current  generators?  F.  O. 

Alternators  to  be  operated  in  parallel  must  be  running  at  pre¬ 
cisely  the  same  frequency;  the  frequency  must  be  constant;  the 
voltages  of  the  machines  must  be  in  precisely  the  same  phase 
and  the  terminal  e.m.fs.  of  the  machine  must  be  equal. 

What  is  the  current-carrying  capacity  of  solder  and  brass?  R.  H.  F. 

The  conductivity  of  metals  is  greatly  affected  by  chemical 
impurities  and  mechanical  treatment.  Therefore,  it  is  im¬ 
possible  to  give  values  which  will  be  absolutely  reliable.  Brass 
and  solder  are  two  very  general  words  without  definite  meaning. 
By  varying  the  proportions  of  copper  and  zinc  various  brasses 
may  be  obtained ;  the  same  is  true  of  solder.  Brass  with  35 
per  cent  of  zinc  has  about  one-fifth  the  conductivity  of  copper. 
We  have  no  information  on  the  conductivity  of  solder. 

Various  companies  in  the  West,  in  giving  information  on  their  lighting 
circuits,  state  that  they  operate  on  the  Philadelphia  moonlight  schedule. 

I  have  been  unable  to  find  out  exactly  what  this  schedule  is  and  would  be 
obliged  for  any  information  on  the  subject.  S.  B. 

What  is  known  as  the  Philadelphia  moonlight  schedule  is 
usually  expressed  as  follows:  “Light  one-half  hour  after  sun¬ 
set  and  one  hour  before  moonset.  Extinguish  one  hour  after 
moonrise  and  one  hour  before  sunrise.”  The  schedule  as  out¬ 
lined  gives  about  2200  lighting  hours  per  annum.  The  various 
phases  of  the  moon  can  be  obtained  from  any  almanac  and 
from  most  of  the  ordinary  calendars. 

What  alteration  should  be  made  in  the  design  of  the  high-frequency 
apparatus  described  by  Mr.  Hanchett  in  the  July  number  so  as  to  make  it 
useful  for  10  amp  instead  of  40  amp?  Would  a  different  size  of  wire  on 
the  primary  with  a  longer  or  larger  core  give  the  required  effect?  I  wish 
to  get  a  6-in.  spark  at  the  Tesla  coil  terminals.  W.  L. 

If  10  amp  are  used  instead  of  40  amp,  as  specified  in  the 
article,  the  apparatus  will  work,  but  the  discharge  from  the 
Tesla  coil  will  be  much  shorter  than  that  given  in  the  article. 
With  40  amp  the  discharge  would  strike  the  full  distance  be¬ 
tween  the  terminals  of  Iij4  in.  With  a  current  of  10  amp  a 
spark  in.  long  could  be  obtained.  It  would  not  be  advisa¬ 
ble  to  make  any  alterations  in  the  apparatus. 

In  power  house  descrqitiotis  frequent  reference  is  made  to  selector 
switches  in  the  diagr.'im  of  switchboard  connections.  What  kind  of 
switches  are  these,  and  wherein  do  they  differ  from  the  ordinary  knife 
switch?  G.  T. 

A  selector  switch  is  usually  defined  as  one  which  will  throw 
a  circuit  on  any  of  two  or  more  sources.  It  may  be  used,  for 
instance,  for  generators,  transformers,  lines  or  busbars.  With 
duplicate  busbars  and  single-throw  switches,  two  are  necessary 
to  allow  a  circuit  to  be  thrown  on  either  busbar.  If  it  is  not 
necessary  to  throw  them  under  load,  air-break  disconnecting 
switches  arc  used.  Selector  switches  are  often  automatic  in 
their  action  with  an  inverse  time  element  giving  practically 
instantaneous  trip  under  severe  short-circuiting  conditions. 

1  am  in  charge  of  some  electric  generators  and  have  been  thinking  of 
repainting  them.  Could  you  advise  me  of  a  color  that  is  easy  and  restful 
on  the  eyes  of  the  operator  or  attendant?  W.  B. 

Unless  there  are  very  strong  objections  to  its  use,  black 
paint  is  the  best  to  employ  in  painting  any  electrical  apparatus 
where  heat  is  to  be  dissipated.  The  radiation  is  greatest  from 
black  or  dark  bodies  and  least  from  silvered,  glossy  and  light 
tinted  bodies.  This  is  a  physical  fact  not  often  appreciated. 
Oil  and  varnish  will  be  found  to  transmit  the  heat  better  than 
turpentine  or  other  volatile  liquids,  so  that  the  heat ,  trans¬ 
mission  of  the  paint  may  be  affected  by  the  vehicle  for  carry¬ 
ing  the  pigment.  The  amount  of  heat  dissipated  by  radiation. 


however,  is  small  compared  with  the  heat  dissipated  by 
convection  in  rapidly  moving  electrical  machinery. 

1  am  in  search  of  information  regarding  blow-off  tanks  for  boilers. 
How  large  a  tank  is  necessary  for  a  500-hp  boiler?  What  is  the  usual 
arrangement  of  connecting  the  tank  with  the  sewer  and  how  can  the 
sediment  be  best  removed?  I.  F.  B. 

Ordinarily  the  boiler  mud  drums  of  a  500-hp  boiler  are  fitted 
with  2}4-in.  blow-off  valves  and  pipes  which  discharge  into  a 
4-in.  header.  This  header  may  run  directly  to  the  blow-off 
tank  or  be  connected  to  a  6-in.  main  leading  to  the  tank.  A 
6-in.  pipe  will  pass  approximately  500  gal.  of  water  a  minute, 
and  if  it  is  not  desired  to  blow’ -off  a  boiler  quickly  a  4-in.  pipe 
will  suffice.  The  size  of  the  tank  is  determined  in  many  cases 
by  the  following  rule :  twice  the  horse-power  rating  of  the 
boiler  equals  the  capacity  of  the  tank  in  gallons.  Thus  a  tank 
for  a  500-hp  boiler  would  hold  1000  gal.  The  upper  part  of 
the  tank  should  be  connected  to  the  stack  by  an  8-in.  vent  pipe 
to  pass  off  the  vapor,  and  it  is  usual  to  employ  a  syphon  con¬ 
nection  w’hich  will  empty  the  tank  of  water  into  the  sewer 
when  it  is  full  or  nearly  so.  By  this  means  the  sediment  is 
retained  in  the  tank  whence  it  may  be  removed  at  convenient 
times  through  a  sludge  opening. 

I  would  like  to  construct  the  high  frequency  apparatus  described  in  the 
July  issue  and  would  be  obliged  for  the  following  information:  What 
change  in  winding  of  the  step-up  transformer  will  be  necessary  if  a  ten¬ 
sion  of  220  volts  is  used  instead  of  no  as  described?  Will  not  transformer 
oil  have  an  injurious  effect  on  the  hard  rubber  spools  of  the  step-up  trans¬ 
former  or  on  the  paraffin  in  which  the  coils  arc  boiled?  Where  can 
tlie  various  insulating  mateiials  be  procured?  F.  O.  S. 

If  the  number  of  turns  in  the  primary  of  the  step-up  trans¬ 
former  is  doubled  and  the  section  reduced  one-half  the  same 
result  will  be  obtained  with  220  volts  as  the  arrangement  called 
for  gives  with  no  volts.  The  apparatus  as  described  can  be 
used  on  220  volts,  but  the  action  will  be  very  violent,  and  if  con¬ 
tinued  for  any  length  of  time  the  transformer  is  likely  to 
overheat.  Transformer  oil  will  not  have  any  injurious  effect 
on  hard  rubber  spools.  It  slightly  dissolves  the  paraffin  and 
tends  to  make  it  soft  and  mushy;  but  as  the  object  of  the 
paraffin  is  merely  to  hold  the  coils  together  and  exclude  the 
air  until  they  are  submerged,  this  is  not  a  serious  drawback. 
The  insulating  materials  cannot  be  obtained  from  one  company. 
Ir  will  be  necessary  to  purchase  the  glass  jars  from  some  dealer 
in  glassware;  the  fiber  jars  from  dealers  in  that  material,  and 
the  hard  rubber  sheets  from  almost  any  one  of  the  hard  rub¬ 
ber  companies.  Paraffin  can  be  purchased  from  any  grocer  or 
fiom  a  dealer  in  oils,  while  the  glass,  shellac,  tinfoil,  etc.,  may 
be  procured  from  local  dealers. 

The  series  transformer  has  bothered  me  somewhat  and  I  can  find  noth¬ 
ing  in  my  books  on  the  subject.  I  would  like  to  know  what  is  the  prin¬ 
ciples  of  the  series  transformer.  Why  is  it  necessary  to  short-circuit  the 
secondary  when  left  in  the  line?  What  causes  the  voltage  to  rise  to  a 
dangerous  point  if  the  secondary  circuit  is  left  open?  E.  M.  W. 

The  chief  function  of  the  series  transformer  is  to  furnish  to 
the  measuring  or  indicating  instruments  a  current  proportional 
to  the  line  current  in  a  certain  ratio.  In  general  these  trans¬ 
formers  consist  of  only  two  coils  built  up  w’ith  an  iron  core. 
One  coil,  the  primary,  is  connected  in  series  with  one  of  the 
line  wires ;  and  the  other  coil,  the  secondary,  is  connected  to 
the  terminals  of  the  instrument,  thus  being  closed  through 
the  coils  of  the  latter.  The  coil  connected  in  the  line,  which 
in  most  cases  is  merely  the  line  wire  itself,  is  necessarily  at 
line  potential,  which  may  be  thousands  of  volts  above  ground 
potential;  hence,  if  this  coil  has  sufficient  insulation  to  pre¬ 
vent  a  breakdown  between  coils  the  instruments  are  effectually 
insulated  from  the  line  potential.  With  the  secondary  open- 
c;rcuited,  the  back  e.m.f.  of  the  transformer  is  that  due  to 
the  flux  produced  by  the  current  in  the  primary.  This  back 
e.m.f.  is  considerable,  since  there  are  no  amp-turns  to 
oppose  the  magnetization.  When  the  secondary  is  short- 
circuited  or  closed  through  the  coils  of  the  instruments, 
the  current  in  it  opposes  the  production  of  flux,  which  there¬ 
fore  assumes  a  value  such  as  to, give  an  e.m.f.  in  the  secondary 
large  enough  merely  to  produce  a  current  only  slightly 
smaller  than  the  primary  current  divided  by  the  ratio  of  secon¬ 
dary  to  primary  turns. 


October  7,  1909. 
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Generating  Equipments. 

In  a  report  submitted  Oct.  6  to  the  American  Street  and 
Iiiterurban  Railway  Engineering  Association  at  its  Denver  con¬ 
vention  by  a  committee  of  which  Mr.  G.  H.  Kelsay  was  chair¬ 
man  were  discussed  the  subjects  of  flue-gas  analyzers,  steam 
meters  and  low-pressure  turbines,  and  their  relation  to  the  gen¬ 
eration  of  electrical  energy. 

The  committee  expressed  the  opinion  that  the  value  of  flue¬ 
gas  analyzers  and  carbon-dioxide  recorders  has  been  overdrawn 
by  salesmen.  A  lack  of  progress  and  a  great  deal  of  discourage¬ 
ment  have  resulted  on  account  of  the  average  power-plant  en¬ 
gineer  expecting  too  much  with  too  little  effort  in  the  use  of 
such  devices. 

The  committee  found  that  the  steam  meter  has  not  yet  been 
developed  to  the  point  at  which  it  may  be  said  to  be  entirely 
satisfactory  for  measuring  accurately  the  quantities  of  steam 
supplied  to  large  units  where  the  steam  is  superheated  or  has 
an  intermittent  flow. 

From  reports  received  from  plants  in  actual  operation,  it  was 
concluded  that  the  low-pressure  steam  turbine  has  fulfilled  very 
largely  the  expectations  of  the  manufacturers  and  designers. 
During  the  past  year  many  low-pressure  turbines  have  been 
installed  in  two  classes  of  plants,  namely,  where  reciprocating 
engines  have  been  operated  for  some  years  non-condensing, 
usually  through  lack  of  a  sufficient  water  supply,  and  where 
the  plant  was  originally  designed  and  operated  with  condensing 
reciprocating  engines.  In  the  former  class  of  plant  there  have 
been  an  increase  in  the  permissible  output  and  an  improvement 
in  the  general  economy  of  the  station,  while  in  the  latter  class 
there  has  been  a  large  increase  in  the  permissible  output,  but 
the  increase  in  economy  has  not  been  so  marked. 

Display  Room  of  the  Rome,  CJa.,  Railway 
6c  Light  Company. 

By  Norman  B.  Hickox. 

The  office  of  the  commercial  department  of  the  Rome  Railway 
&.  Light  Company,  of  Rome,  Ga.,  is  located  on  Broad  Street 
facing  the  point  where  the  street  cars  stop  to  transfer  their 
passengers,  and  is  named  the  “Lighthouse.”  It  is  used  as  a 
headquarters  for  the  soliciting  force  and  as  a  display-room. 
The  company  secured  the  use  of  the  window  and  a  few  feet 
of  floor  space  in  the  front  of  a  piano  salesroom,  and  installed 
this  up-to-date  office,  which  it  will  maintain  for  several  months, 
if  not  permanently.  In  selecting  a  location  at  this  point,  atten¬ 
tion  was  paid  to  the  fact  that  many  people  wait  for  cars  and  can 
rest  here,  while  at  the  .same  time  all  new  devices  which  use 
electricity  can  be  shown  by  the  aid  of  various  demonstrations 
which  are  always  in  progress.  It  is  also  a  cheerful  place  to 
drop  in  for  a  few  minutes’  chat,  being  especially  attractive  on 
account  of  the  large  number  of  electric  fans  of  all  sizes  which 
can  always  be  found  in  full  blast.  As  it  is  in  direct  line  of  all 
passing  traffic  on  Broad  Street,  which  is  the  main  thoroughfare 
of  Rome,  it  has  become  a  rendezvous  for  the  ladies,  and  “Meet 
me  at  the  Lighthouse”  is  the  message  often  sent  over  the  tele¬ 
phone.  It  can  readily  be  appreciated  that  this  is  excellent  ad¬ 
vertising. 

In  front  hang  two  flaming-arc  lamps,  which  illuminate  all 
that  portion  of  the  street  at  night.  Upon  entering  it  can  be 
seen  that  no  expense  has  been  spared  to  make  the  place  as  at¬ 
tractive  as  possible.  The  woodwork  is  all  finished  dark  mission 
with  panels  of  burlap,  which  is  stained  a  burned  orange,  trimmed 
in  deep  blue.  The  railing  bears  an  8-in.  shelf,  handy  for  various 
uses.  The  floor  is  covered  with  a  green  Brussels  carpet,  and 
particular  attention  is  paid  to  have  the  office  spotlessly  clean. 
In  the  background  are  shelves,  as  shown,  where  are  displayed 
glassware  and  all  manner  of  devices  for  the  use  of  electricity  in 


every  conceivable  way ;  next  is  a  large,  complete  electric  kitchen, 
and  at  the  rear  is  a  double  booth  arranged  for  showing ’values 
of  different  lights  and  shades,  to  which  is  attached  a  wattmeter 
to  enable  the  operator  to  give  the  wattage  of  different  lamps. 

On  the  ceiling  are  hung  many  different  sample  fixtures,  all 
connected  to  a  battery  of  switches.  In  this  connection  it  may 
be  stated  that  the  photograph  from  which  the  engraving  was 
made  was  exposed  at  night  with  all  ceiling  lamps  burning,  all 
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of  them  being  tungsten  lamps.  The  negative  required  five 
minutes’  exposure.  As  a  whole,  much  attention  has  been  given 
to  detail,  and  as  a  result  the  company  has  attained  a  comfort¬ 
able  and  attractive  display  room,  and  while  not  large  it  is  much 
more  attractive  than  can  be  found  in  the  average  city  of  the  size 
of  Rome. 

The  writer,  who  has  charge  of  the  commercial  departments  of 
all  of  the  central  stations  controlled  by  Mr.  S.  S.  Bush,  of  Louis¬ 
ville,  designed  and  installed  this  office  and  has  headquarters 
there  during  his  stay  in  Rome.  Mr.  Bush  operates  plants  at 
Jackson,  Tenn. ;  Scranton,' Miss. ;  DeKalb- Sycamore,  Ill.;  Vin¬ 
cennes,  Ind.,  and  Rome,  Ga. 

Central-Station  Notes  from  Paxton,  Ill. 

The  Paxton  Electric  Company,  Paxton,  Ill.,  gives  electric 
light,  power  and  hot-water  heating  service  in  a  very  prosper¬ 
ous  town  of  about  5000  inhabitants.  There  are  a  number  of 
small  factories,  and  the  growth  of  the  power  business  of  the 
Paxton  Electric  Company  is  one  of  the  notable  features  about 
its  work. 

The  horse-power  rating  of  motors  connected  during  the  past 
two  years  is  indicated  by  the  following :  April  i,  1907,  horse¬ 
power  connected,  72.5 ;  April  i,  1908,  horse-power  connected, 
137;  Aug.  I,  1909,  horse-power  connected,  314.5.  A  list  of 
motors  connected  shows  the  usual  assortment  of  newspaper 
offices,  pumps,  blacksmith  shops  and  elevators  to  be  found  in  tfie 
average  small  town  of  the  Central  West,  and,  in  addition, 
motors  in  a  number  of  small  factories.  The  largest  motor  con¬ 
nected  is  rated  at  35  hp.  There  are  very  few  motors  over  10 
hp  in  size.  The  foregoing  figures  include  only  motors  connected 
on  the  regular  soo-volt  power  circuit.  The  company  has  a 
high-efficiency,  133-cycle  alternating-current  lighting  distribu¬ 
tion  system  on  which  about  7.5  hp  is  connected.  The  gross 
revenue  from  the  company’s  power  business  is  29  per  cent  of 
that  received  for  lighting  and  23.5  per  cent  of  the  total  electric 
revenue.  The  maximum  load  observed  on  the  500-volt  cir¬ 
cuit  is  125  amp.  A  typical  daily  load  curve  for  the  power  cir- 
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cuit  is  shown  in  Fig.  i  for  Aug.  ii,  1909.  Another  daily  load 
curve,  for  Dec.  24,  1908,  is  shown  in  Fig.  2.  The  ratio  of  maxi¬ 
mum  station  demand  to  connected  horse-power  is  26.4  per  cent. 

The  company  has  a  contract  to  furnish  electric  power  for 
city  pumping  at  $100  per  month.  Under  this  contract  the  city 
may  pump  from  7  a.  m.  to  10  p.  m.,  but  these  hours  may  be 
changed  at  the  company’s  option.  If  more  than  this  15  hours’ 
pumping  is  needed  the  city  pays  $0  cents  per  hour  additional. 
The  city  water  works  is  equipped  so  that  pumping  can  be  done 
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either  by  electric  motors  or  by  a  high-speed  steam  engine 
.driving  a  lineshaft  There  is  one  iS'bp  and  one  20-hp  motor 
belted  to  geared  deep-well  pump  heads  and  ^  one  2S-hp  motor 
'driving  a  triplex  pump  for  furnishing  water  during  fires  and 
■for  elevating  water  from  the  reservoir  at  the  surface  to  an  ele¬ 
vated  tank.  The  city  has  recently  put  in  water  meters  on  all 
consumers.  Before  this  was  done  the  central  station  sold  elec¬ 
tricity  for  the  city  pumps  at  7.2  cents  per  kw-hour,  and  the 
revenue  from  this  pumping  was  about  $125  a  month.  When 
the  city  put  in  water  meters  the  amount  of  pumping  required 
was  so  reduced  that  the  company  required  a  flat  rate  of  $100 
per  month,  as  before  outlined.  It  is  possible  that  when  the 
water  consumption  increases  with  the  growth  of  the  city,  the  old 
meter  basis  may  be  restored.  The  pumps  are  located  back  of  the 
City  Hall  in  the  business  part  of  town,  and  all  care  of  the 
pumps  and  water-works  apparatus  is  taken  by  the  city  em¬ 


ployees. 

Fans  are  rented  at  $i  per  month  for  the  fan,  not  including  the 
energy  used.  A  few  500-volt  fans  are  installed  on  a  flat  rate  at 
the  rate  of  $i  per  month  for  the  energy.  There  are  25  power 
consumers. 

The  plant  is  in  a  good  location  near  the  business  part  of 
town,  with  the  rear  of  the  lot  on  the  Illinois  Central  Railroad. 
The  company  owns  a  lot  90  ft.  x  120  ft.  deep,  in  addition  to 
which  a  space  6  ft.  x  90  ft.  is  leased  from  the  Illinois  Central 
Railroad.  The  building  is  40  ft.  x  126  ft  There  is  vacant 
property  on  both  sides  of  the  building  to  provide  for  growth. 
The  building  is  of  brick,  with  slate  roof,  with  offices  on  the  sec¬ 
ond  floor  of  the  front  part  of  the  building. 

Beginning  at  the  rear,  there  is  a  coal  storage  room,  next  to 
which  is  the  boiler-room.  There  are  four  boilers,  three  of 
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which  are  allowed  no  lb.  pressure  by  the  boiler  insurance  com¬ 
pany.  The  third,  which  is  older,  is  allowed  only  8o  lb.,  and  is 
used  simply  as  a  hot-water  heater  for  the  hot-water  heating 
sjrstem  in  the  coldest  weather.  There  are  two  boiler-feed 
pumps  and  also  two  hot-water  circulating  pumps.  Water  is 
supplied  from  two  deep  wells.  There  are  two  Bass  Corliss  en¬ 
gines,  both  running  at  90  r.p.m.,  and  one  rated  at  102  hp  and 
the  other  at  70  hp.  Both  engines  are  belted  to  a  lineshaft. 
From  this  lineshaft  are  driven  the  following  dynamos :  Two 
6o-kw,  133-cycle,  iioo-volt  alternators;  one  40-light  6.6-amp 
Thomson-Houston  arc  machine;  one  30-light  similar  arc  ma¬ 
chine;  one  90-kw,  500-volt  Thomson-Houston  direct-current. 


multi-polar  generator  and  one  60-kw,  500-volt  Edison  generator. 

The  electric  distribution  system  the  past  two  years  has  been 
entirely  rebuilt  under  the  management  of  Mr.  J.  W.  M.  Burton. 
Formerly  the  pole  lines  were  in  the  streets.  Now  most  of  the 
pole  lines  are  in  alleys.  The  distributing  system  is  now  exten¬ 
sive  enough  to  take  care  of  considerably  larger  business  than 
the  company  is  at  present  carrying.  A  recent  invoice  showed 
1225  poles.  Of  these  all  but  100  were  new  and  put  in  during 
the  reconstruction  of  the  last  two  years.  The  company  had  on 
Aug.  I,  1909,  customers,  as  follows :  Electric  light,  321 ;  elec¬ 
tric  power,  25;  heat,  113;  hot  water,  20;  cold  water,  10.  The 
rating  of  the  transformers  connected  is  stated  to  be  525  kw. 
Street  lighting  is  done  with  44  6.6-amp  enclosed  arcs.  These 
are  Thomson-Houston  open  arc  lamps  to  which  enclosing  globes 
have  been  fitted. 

The  hot-water  heating  mains  cover  all  the  business  part  of 
the  town,  and  extend  out  several  blocks  into  the  principal  resi¬ 
dence  streets.  These  mains  consist  of  900  ft  of  7-in.  steam 
pipe,  870  ft.  of  5-in.,  4765  ft.  of  4-in.,  725  ft.  of  3-in.,  300  ft 
of  2.5-in.,  and  200  ft.  of  2-in. ;  a  total  of  7760  ft,  equivalent  to 
3880  ft.  of  service  mains. 

The  energy  rates  for  motor  circuits  are  8  cents  per  kw-hour 
up  to  a  consumption  of  500  kw-hours,  with  a  reduction  of 
cent  for  each  100  kw-hours  additional  per  month  down  to  3.5 
cents.  These  rates  are  subject  to  10  per  cent  discount  for 
prompt  payment  The  gross  earnings  for  the  year  ending 
March  31,  1909,  before  discounts,  etc.,  were  deducted,  were  as 
follows:  Light,  $13,094.58;  power,  $4,040.71;  heat,  $8,238.79; 
meter  rents,  $44.25,  making  a  total  of  $25,418.33.  After  deduct¬ 
ing  discounts  and  bad  accounts  the  actual  gross  earnings  were 
$23,146.92.  The  operating  expenses  were  $17,642.97,  which,  it  is 
believed,  will  be  considerably  reduced  the  present  year.  The 
property  is  managed  and  controlled  by  Mr.  J.  W.  M.  Burton,  its 
president  The  capitalization  is  $50,000,  and  bonds  amounting 
to  $22,000  are  outstanding. 

The  Tungsten  Lamp  Situation  in  Various 
Cities. 

Since  the  introduction  of  the  tungsten  lamp  for  general  com¬ 
mercial  purposes  some  two  years  ago,  its  use,  though  limited 
at  the  start,  has  considerably  increased  until  at  the  present  time 
there  are  but  few  towns  of  any  consequence  throughout  the 
country  in  which  the  tungsten  lamp  is  not  known,  and  in  which 
it  is  not  being  used  to  some  extent.  In  presenting  the  tungsten- 
lamp  situation  before  the  Association  of  Edison  Illuminating 
Companies  it  was  felt  by  Mr.  W.  W.  Freeman,  the  president  of 
the  association,  that  more  interest  would  be  attached  to  a  sympo¬ 
sium  showing  what  use  has  been  made  of  the  lamp  in  various 
cities,  and  with  what  results,  rather  than  a  paper  offered  by  a 
single  company  or  an  individual.  Accordingly  representative 
companies  of  the  association  were  requested  to  contribute  brief 
articles  regarding  their  tungsten  lamp  experiences.  In  response 
to  this  request  replies  were  received  from  the  companies  operat¬ 
ing  in  Baltimore,  Boston,  Brooklyn,  Buffalo,  Chicago,  Detroit, 
Kansas  City,  Los  Angeles,  Minneapolis,  New  Orleans,  New 
York,  Philadelphia,  Rochester,  St  Louis,  St  Paul,  San  Fran¬ 
cisco,  Spokane  and  Washington. 

No  list  of  questions  was  presented,  but  it  was  suggested  that 
in  making  up  the  reports  the  following  points  be  covered:  (i) 
The  approximate  number  of  tungsten  lamps  now  in  service  in 
the  territory  controlled.  (2)  The  approximate  percentage  of 
lamps  in  service  that  have  been  furnished  by  the  company.  (3) 
The  size  of  lamp  in  most  general  use,  and  the  reason  there¬ 
for.  (4)  The  general  effect  on  revenue  resulting  from  the 
use  of  the  tungsten  lamp.  (5)  Extent  to  which  new  business 
which  was  hitherto  not  obtainable  has  been  secured  by  the  use 
of  the  tungsten  lamp.  (6)  Any  special  policy  and  plans  that 
may  have  been  pursued  to  encourage  the  use  of  the  lamps. 

The  reports  received,  having  followed  no  particular  form,  it 
was  impracticable  to  present  a  definite  tabulation,  but  inasmuch 
as  the  outline  as  suggested  applied,  the  reports  have  been  briefly 
correlated  by  Mr.  E.  A.  Baily,  of  the  Edison  Electric  Illuminat¬ 
ing  Company,  of  Brooklyn,  who  presented  the  symposium  at 
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the  annual  meeting  of  the  association,  held  at  Briar  Cliff  Manor, 
N.  Y.,  recently.  Viewed  from  the  location  of  the  various  cities 
mentioned,  there  can  be  no  question  but  what  the  report  voices 
the  prevailing  practice  throughout  the  country,  and  it  is  inter¬ 
esting  to  note  that  all  of  the  companies  were  favorably  inclined 
toward  the  tungsten  lamp,  while  the  majority  endorse  it  heartily 
as  a  great  boon  to  both  the  central  station  and  to  the  consumer. 

The  18  companies  reporting  represent  installations  totaling 
considerably  over  1,000,000  tungsten  lamps.  Of  the  lamps  now 
in  service,  by  far  the  greater  number  have  been  put  out  by  the 
central  stations,  as  against  the  jobbers  and  electrical  contractors. 
The  estimates  furnished  show  that  in  three  cities  over  90  per 
cent  of  the  tungsten  lamps  in  use  have  been  furnished  by  the 
central  station.  In  eight  other  reports  the  percentage  of  com¬ 
pany  output  is  given  as  between  60  per  cent  and  90  per  cent, 
while  five  have  furnished  but  40  per  cent  or  under,  and  with  two 
the  field  has  been  left  entirely  to  outside  interests. 

In  the  matter  as  to  which  style  of  lamp  is  most  popular  with 
the  general  public,  there  is  quite  a  variety  of  opinion.  Based  on 
the  reports  in  hand,  the  lamp  most  popular  in  the  largest  num¬ 
ber  of  cities  is  the  40-watt  size.  The  60-watt  size  is  a  close  sec¬ 
ond,  followed  in  turn  by  the  lOO-watt  and  25-watt  sizes.  How¬ 
ever,  it  must  not  be  assumed  that  the  last  two  styles  of  lamp 
mentioned  above  are  not  being  used  to  good  advantage.  The 
Boston  and  New  York  companies  each  report  as  having  more 
25-watt  lamps  on  their  circuits  than  of  any  other  type,  while 
the  Brooklyn  and  Kansas  City  companies  report  in  favor  of  the 
loo-watt  type. 

Some  of  the  arguments  advanced  in  favor  of  the  different 
lumps  are  given  herewith :  The  40-watt  lamp  is  well  liked,  as 
it  combines  a  saving  in  cost  of  energy  consumed  and  cost  of 
lamp ;  is  nearest  in  size  to  the  i6-cp  carbon-filament  lamp, 
doubling  the  candle-power,  although  using  enough  less  electricity 
to  be  appreciably  noticeable  in  the  monthly  statement,  and  can 
be  easily  used  in  old-style  fixtures.  The  popularity  of  the  60- 
watt  lamp  is  largely  due  to  its  adaptability  to  fixture  work  most 
notable  in  the  cluster  type.  The  lOO-watt  lamp  is  in  turn  favored 
by  some  on  account  of  its  being  the  most  economical  to  install ; 
its  satisfactory  distribution  of  illumination  and  long  life.  The 
25-watt  and  250-watt  lamps  are  used  much  less  extensively  than 
the  other  types,  but  appear  to  be  gaining  in  favor,  the  latter 
having  been  used  in  several  instances  to  take  the  place  of  gas 
arcs. 

In  general,  it  appears  that  the  lamp  which  is  most  popular 
in  any  territory  is  the  one  that  is  pushed  by  the  central  station 
in  that  territory.  This  is  evidenced  by  the  fact  that  in  Roches¬ 
ter  the  company  pushed  the  lOO-watt  lamp  in  preference  to  the 
60-watt  lamp,  which  was  in  popular  demand,  with  the  result  that 
there  are  reported  to  be  about  an  equal  number  of  both  60-watt 
and  lOO-watt  lamps  in  use  in  Rochester. 

The  question  as  to  what  is  the  general  effect  of  the  tungsten 
lamp  on  revenue  must,  of  course,  for  purposes  of  comparison, 
apply  to  old  customers  only  and  leave  out  of  consideration  the 
great  amount  of  new  business  now  available  which  it  was 
hitherto  impossible  to  obtain.  There  is  such  a  variety  of  opinion 
on  this  subject  as  to  make  a  fair  summary  difficult.  The  reports, 
where  given,  are  only  for  a  certain  number  of  cases  taken  at 
random  and  averaged,  and  show  percentages  ranging  from  20 
per  cent  increase  to  40  per  cent  decrease.  Another  handicap  in 
arriving  at  a  conservative  figure  lies  in  the  fact  that  in  many 
instances  where  the  lamp  is  used  the  installation  is  only  partial, 
and  in  others  has  been  in  use  but  for  a  short  time.  From  the 
reports  in  hand  the  majority  sentiment  seems  to  be  that  the 
tungsten  lamp  will  not  permanently  decrease  revenue,  even  from 
existing  customers,  for  although  the  primary  effect  has  been  to 
cause  a  noticeable  decrease  in  both  connected  load  and  in  reve¬ 
nue,  the  continued  usage  has  resulted  in  a  gradual  increase 
which  eventually  exceeds  in  point  of  revenue  the  figure  formerly 
attained.  Whether  or  not  the  new  business  will  more  than 
make  up  for  any  decrease  among  existing  customers  depends 
upon  the  activity  of  the  sales  department. 

If  in  no  other  way,  the  tungsten  lamp  has  proved  its  merit 
in  making  it  possible  to  secure  business  that  was  hitherto  unob¬ 
tainable.  All  but  six  of  the  companies  reporting  have  found  the 
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tungsten  lamp  to  be  of  great  assistance  in  this  respect.  Of  these 
SIX  companies,  two,  the  San  Francisco  and  Rochester  companies, 
control  both  the  gas  and  electric  business  in  their  respective  ter¬ 
ritories.  Another,  the  Spokane  company,  presents  a  unique 
situation.  This  company  reports  of  having  absorbed  practically 
all  of  the  available  business,  such  as  the  displacing  of  gas,  by  the 
use  of  Gem  and  meridian  lamps  before  the  tungsten  lamp  be¬ 
came  a  commercial  possibility. 

Many  straight  gas  installations  have  been  superseded  by  the 
tungsten  lamp,  most  notably  in  the  case  of  small  stores  where 
electricity  under  old  conditions  was  looked  upon  by  the  proprie¬ 
tors  as  a  luxury  beyond  their  means.  The  Brooklyn  company 
reports  of  having  obtained  over  1500  new  customers,  who  were 
formerly  exclusive  users  of  gas,  while  the  Boston  company  has 
placed  30,000  lamps  under  similar  conditions.  The  Minneapolis 
company  has  been  successful  in  obtaining  municipal  street  light¬ 
ing,  and  in  several  cases  the  tungsten  cluster  has  proved  suc¬ 
cessful,  the  Chicago  company  having  installed  between  6000 
and  7000,  which  net  an  annual  revenue  of  $250,000. 

However,  the  success  of  the  tungsten  lamp  has  not  all  come 
of  itself,  but  is  due  in  a  large  measure  to  the  energies  and  con¬ 
tinued  pushing  by  the  central-station  companies.  Advertising, 
both  of  the  “direct-to-customer”  and  “educational”  variety,  in 
the  newspapers,  cars,  etc.,  has  been  indulged  in  liberally  and 
with  good  success. 

The  sales  departments,  too,  have  laid  special  stress  on  the 
introduction  of  the  lamp,  and  in  several  cases  the  regular  force 
has  been  augjmented  by  the  employment  of  special  tungsten-lamp 
solicitors,  who  have  devoted  their  entire  time  to  the  work. 

With  the  Brooklyn  alid  Detroit  companies,  the  work  of  intro¬ 
ducing  tungsten  lamps  was  considered  so  important  that  sub¬ 
sidiary  companies  were  formed  to  deal  exclusively  with  the 
situation.  The  Brooklyn  organization,  known  as  the  Tungsten 
Lamp  Specialty  Company,  was  launched  in  March,  1908,  with  a 
soliciting  force  of  its  own,  which  is  now  paid  on  a  commission 
basis  only.  This  company,  up  to  Aug.  15,  1909,  had  secured  con¬ 
tracts  to  the  number  of  1254  from  persons  95  per  cent  of  whom 
were  formerly  exclusive  users  of  gas.  Practically  all  of  the 
wiring  is  sublet  to  contractors,  who  do  the  work  at  a  fixed  price 
per  outlet,  the  company  furnishing  appropriate  glassware, 
lamps  and  fixtures. 

The  Detroit  company,  in  order  to  control  the  tungsten-lamp 
situation,  organized  a  company  for  the  purpose  of  selling 
tungsten  lamps  and  fixtures.  This  company  sold  its  merchan¬ 
dise  at  a  price  sufficient  to  make  it  self-sustaining  and  made  a 
low  price  on  renewals  of  lamps  purchased  from  it,  so  that  it 
secured  practically  all  the  central-station  tungsten  business. 
Although  organized  in  the  middle  of  October,  1908,  up  to  the 
first  of  this  year  this  company  did  no  soliciting,  owing  to  the 
volume  of  work  that  came  to  it  voluntarily,  which  was  more 
than  could  be  handled.  Early  in  January  both  the  tungsten  and 
illuminating  companies  put  solicitors  in  the  field,  and  up  to 
June  15  has  replaced  650  gas  arcs,  innumerable  single  gas  burn¬ 
ers,  and  had  secured  other  new  business  from  gas  users,  from 
which  it  is  estimated  an  annual  income  of  $16,000  will  be 
derived. 

The  companies  operating  in  Chicago,  Kansas  City  and  Phila¬ 
delphia  have  instituted  rental  propositions  which  are  worthy  of 
special  note.  The  Chicago  company,  for  over  a  year,  has  offered 
a  four-lamp  cluster  containing  either  40-watt  or  60-watt  lamps, 
installed  and  wired  free,  requiring  that  the  customer  contract 
to  use  the  fixture  for  a  period  of  at  least  two  years,  either  at  a 
flat  rate  per  week,  covering  fixed  hours’  daily  use,  the  electricity 
being  turned  on  and  off  by  the  company’s  representatives;  or, 
in  consideration  of  the  payment  of  a  monthly  rental,  covering 
the  use  of  the  cluster  and  the  renewal  of  lamps,  that  the  elec¬ 
tricity  be  paid  for  in  addition  to  this  amount  at  regular  rates. 
The  rental  under  this  latter  pre^sition,  formerly  $1.50  per 
month,  is  now  $i  per  month,  permitting  three  hours’  daily  use. 
These  clusters  are  placed  on  a  separate  meter  and  if  it  is  found 
that  the  lamps  are  used  more  than  three  hours  daily  a  charge 
of  20  cents  per  hour  per  day  average  per  month  is  exacted  to 
cover  the  cost  of  lamp  renewals. 

The  rental  proposition  of  the  Kansas  City  company  consists 
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of  a  two-year  contract,  whereby  the  consumer  agrees  to  use 
electricity  exclusively  for  lighting,  and  the  company  in  turn 
furnishes  either  a  one-lamp,  two-lamp,  three-lamp  or  four- 
lamp  fixture  as  desired.  These  fixtures  are  equipped  with  loo- 
watt  tungsten  lamps,  for  which  the  consumer  agrees  to  pay  a 
monthly  rental  charge  at  the  following  rates ;  First  lamp  to  be 
50  cents  per  month ;  the  second,  40  cents  per  month ;  the  third, 
35  cents  per  month,  and  all  in  excess  of  three,  25  cents  per 
month. 

The  Philadelphia  company  supplies  a  two  or  three  loo-watt 
tungsten  fixture  on  a  monthly  rental  and  cost  basis  at  the  rate 
of  $1.25  per  month  for  the  two-lamp  fixture  and  $1.75  per  month 
for  the  three-lamp  fixture.  The  consumer  agrees  to  pay  rental 
and  maintenance  charges  on  the  same  days  as  bills  for  current 
are  rendered  under  the  lighting  contract.  At  the  end  of  one 
year  the  consumer  becomes  the  owner  of  the  fixture,  which,  if 
desired,  the  company  maintains  at  a  cost  of  50  cents  per  month 
in  the  case  of  the  two-lamp  fixture  and  75  cents  per  month  for 
the  three-lamp  fixture. 

Somewhat  in  line  w'ith  the  three  policies  outlined  above,  the 
Rochester  company  has  introduced  a  maintenance  proposition 
which  is  meeting  with  much  success.  This  system  has  already 
been  described  in  our  columns. 

In  certain  difficult  cases  a  customer  has  been  secured  by  means 
of  installing  a  fixture  or  two  temporarily,  the  effect  of  which 
has  proved  so  attractive  that  an  order  for  a  complete  equip¬ 
ment  has  been  the  result.  Still  again,  the  manufacturers  have 
co-operated  by  placing  representatives  in  the  field  to  work  in 
conjunction  with  the  local  sales  department. 

The  general  conclusion  that  may  be  drawn  from  the  reports 
presented  is  that  the  tungsten  lamp,  if  correctly  handled,  is  a 
benefit  to  both  consumer  and  central  station — to  the  former  on 
account  of  its  great  efficiency,  and  consequent  reduction  in  cur¬ 
rent  charge,  and  to  the  latter  from  the  field  for  new  business 
which  it  has  opened  up. 

New  Business  Development  of  Kokomo, 
Marion  &  Western  Traction  Company. 

By  C.  E.  Layton. 

In  this  article  we  shall  endeavor  to  confine  ourselves  to  facts 
and  figures  showing  what  is  being  accomplished  by  the  “New 
Business”  department  of  the  Kokomo,  Marion  &  Western 
Traction  Company  and  how  these  results  are  brought  about. 
We  supply  a  territory  of  about  18,000  population  and  own  the 
street  railway  of  Kokomo,  an  interurban  line  between  Kokomo 
and  Marion,  and  furnish  electric  light  and  power  for  Kokomo, 
Greentown,  Swayzee  and  Converse. 

On  Jan.  i,  of  this  year,  a  commercial  or  “New  Business” 
department  was  organized  and  the  writer  placed  in  charge  of 
the  same.  Previous  to  this  time  new  business  had  been  de¬ 
veloped  in  several  ways.  Quite  a  number  of  solicitors  had  been 
employed  at  different  times,  but  none  of  them  had  been  used 
regularly.  Also,  a  system  was  in  use  by  which  the  employees 
received  extra  pay  for  obtaining  new  contracts.  Advertising 
had  not  been  neglected,  the  advertising  agencies  being  used 
and  the  auditor  of  the  company  placing  regular  insertions  in 
the  daily  newspapers.  Now  the  commercial  department  has 
charge  of  this  work,  and  at  the  rate  new  business  has  increased 
for  the  first  six  months  of  this  year  compared  with  the  same 
period  of  last  year,  the  gain  effected  by  this  department,  in 
income  per  year,  will  be  eight  or  nine  times  the  expense  of  the 
new  organization.  .\ny  difference  there  may  have  been  in  the 
financial  activity  of  1908  and  1909  was  offset  by  the  closing  up 
of  a  number  of  saloons  during  the  first  six  months  of  1901). 

PER  CENT  GAIN  IN  NEW  BUSINESS — 1909  OVER  1908. 


Consumers,  commercial  .  i3*% 

Consumers,  residence  .  84% 

Consumers,  power  .  . .  .315% 

Total  consumers  .  114% 

Meters  .  104% 

Flat  rate  . 266% 

Incandescents,  i6-cp  equivalent .  83% 

Commercial  arcs .  I.oss 

Motors,  hp. .  ^73% 

Tleatinir  devices,  kw .  117% 

Connected  load,  kw .  130% 


The  increases  named  are  on  a  net  basis  after  deducting  the 


decrease  in  customers,  etc.,  from  the  total  number  of  connec¬ 
tions  made.  It  is  seen  that  the  increase  in  1909  is  more  than 
double  that  of  the  same  period  in  1908,  all  items  being  affected 
except  the  commercial  arcs,  these  being  replaced  by  tungsten 
installations. 

A  variety  of  methods  were  used  in  obtaining  this  added 
income.  Anything  good  in  the  way  of  advertising  was  made 
use  of.  Cards  in  the  street  cars  were  one  of  the  means  used, 
one  form  of  card  exploiting  the  advantages  of  electric  lights 
and  another  power.  The  latter  carried  the  following  reading 
matter,  followed,  of  course,  by  the  name  of  the  company : 

THE  POWER  OF  TO-DAY, 

where  it  can  be  obtained  as  cheaply  and  satisfactorily  as  in 
Kokomo,  is 

ELECTRICITY. 

The  Electric  Motor  will  save  you  expense  in  your  factory 
operation.  We  stand  ready  to  prove  this  to  you.  Wiring  and 
Motors  on  cash  or  deferred  payments. 

About  the  same  amount  of  newspaper  advertising  was  in¬ 
vested  in  this  year  as  last,  but  instead  of  a  regular  small  adver- 


FIG.  I. — residence  lighting  CURVE. 

17;  kw  maximum  demand. 

.‘Xverage  use  of  maximum  per  day,  3.05  hrs. 

Receipts  per  kw-hr.  at  plant,  8.03  cents. 

Cost  per  kw-hr.  at  p'ant,  including  5%  interest  and  depreciation,  5.95 
cents. 

tisement,  we  used  only  full-page  or  half-page  announcements 
placed  at  times  when  we  desired  to  call  attention  to  some 
particular  feature  being  pushed  by  the  solicitors.  That  is,  if  we 
were  making  a  special  effort  for  residence  business,  we  used 
large  space  in  both  newspapers  of  the  city,  emphasizing  the 
desirability  of  electrical  conveniences  in  the  household.  Our 
experience  has  been  that  the  principal  use  of  such  advertising 
is  to  prepare  the  way  for  the  solicitor  and  to  help  drive  home 
his  arguments.  It  will  not  get  many  contracts,  however,  unless 
ihe  prospects  are  diligently  followed  up  and  seen  personally. 

In  developing  the  electric-light  business  in  the  downtown 
district  among  stores,  etc.,  in  addition  to  the  advertising  men¬ 
tioned  already,  we  took  advantage  of  the  special  literature  sent 
out  by  sign  and  fixture  companies.  These  people  send  out  per¬ 
sonal  letters  on  the  merit  of  their  goods  when  you  mail  them  a 
list  of  your  prospective  customers.  If  these  letters  bring  re¬ 
sults  for  the  sign  and  fixture  companies  they  are  bound  to  help 
the  central  station.  One  sign  company  also  sent  us  a  salesman 
who  remained  about  two  w'eeks  and  assisted  in  a  campaign  on 
signs.  Another  company  dealing  in  electrical  supplies  fur¬ 
nished  a  man  for  a  week  to  solicit  for  store  lighting  and  in¬ 
cidentally  place  as  many  fixtures,  etc.,  as  possible. 

The  tungsten  lamps  were  pushed  hard  right  from  the  begin¬ 
ning.  To  a  man  lighting  his  store  with  gas  or  gasoline  we 
made  the  following  proposition:  We  would  calculate  the 
amount  of  illumination  required  for  his  place  and  name  the 
exact  cost  of  the  installation.  If  this  was  satisfactory  we  would 
install  the  lights  and  give  him  one  month’s  trial,  and  if  he  was 
not  satisfied  with  the  quality  of  light  or  cost  of  operation  we 
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would  remove  all  wiring  and  fixtures  without  cost  to  him,  ex¬ 
cept  for  the  actual  electricity  used  during  the  trial. 

No  such  plan  was  attempted  in  the  residence  districts,  but  as 
thorough  a  canvass  was  made  of  all  unwired  houses  as  was 
carried  on  among  the  stores.  The  owners  and  renters  of  these 
houses  were  seen  and  solicited  for  electric  lights.  At  the  same 
time  a  half-page  advertisement  was  placed  in  the  daily  papers 
offering  a  flatiron  free  for  all  houses  wired  up  and  contracts 
made  for  lights  during  a  limited  period  of  two  weeks.  The 
records  of  connections  and  disconnections  passes  to  the  office 
through  the  commercial  department,  and  all  such  places  are 
looked  up  at  once.  If  the  people  moving  into  these  places  have 
not  contracted  for  electric  lights,  we  arrange  for  its  use,  if  possi¬ 
ble.  On  the  other  hand,  if  they  have  the  lights  connected,  we 
show  them  the  advantages  of  electric-heating  devices. 

Early  last  spring,  to  stimulate  interest  in  electric  flatirons,  we 
bought  500  stands  for  holding  the  irons  with  bottom  side  up. 
We  then  advertised  that  the  first  500  customers  possessing  flat¬ 
irons,  who  paid  their  bills  that  month,  would  receive  free  of 
charge  one  of  these  stands. 

Up  to  July  this  year  about  150  irons  were  placed  on  a  two- 
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found  that  we  could  operate  it  to  the  advantage  of  the  proposed 
customer,  we  would  guarantee  to  prove  this  advantage  as  fol¬ 
lows:  The  motors  would  be  installed  by  us  at  a  certain  named 
price.  However,  a  60-day  trial  would  be  allowed  on  them  and 
if  at  the  end  of  that  time  they  were  not  satisfactory  in  opera¬ 
tion  or  in  cost,  we  would  remove  the  outfit  without  charge  ex¬ 
cept  for  the  electricity  used.  This  procedure  as  outlined  has 
proved  a  very  profitable  one  for  our  company.  The  536.5  hp  in 
motors  installed  this  spring  was  obtained  at  a  minimum  rate  of 
$i  per  month  per  horse-power,  the  electricity  being  figured  at 
a  rate  which  varies  from  5  cents  to  a  little  less  than  3  cents 
per  kw-hour. 

.\ccurate  records  are  kept  of  all  our  soliciting  by  means  of 
the  card  index  system.  On  these  cards  are  placed  the  remarks 
of  the  prospect,  any  prices  that  may  have  been  named  to  him, 
and  whatever  is  learned  regarding  the  present  costs  of  light, 
power,  etc.  This  data  is  quite  useful  when  the  subject  is  again 
taken  up,  especially  where  such  data  as  indicator  cards,  oper¬ 
ating  costs,  etc.,  have  been  obtained. 

We  do  not  believe  we  have  taken  any  contracts  on  which  our 
company  is  not  making  money,  as  we  have  figures  always  at 
hand  to  show  just  what  any  class  of  service  costs.  The  accom¬ 
panying  cuts  show  examples  of  our  cost  curves  for  different 
services.  To  obtain  these  curves  it  is  necessary  to  have  the 
following  data  separate  for  each  service :  Maximum  kilowatt 
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riG.  2. — STREET-LIGHTING  CURVE,  FIG.  3. — COMMERCIAL-LIGHTING  CURVE. 

Maximum  demand,  loo  kw.  Maximum  demand,  315  kw. 

Average  use  of  maximum  per  day,  11.2  .\verage  use  of  maximum  per  day,  5.77 

hr'  hrs. 

Receipts  per  kw-hr.  at  plant,  3  cents.  Receipts  per  kw-hr.  at  plant,  4.27  cents. 

Cost  per  kw-hr.  at  plant,  including  5%  Cost  per  kw-hr.  _at_  plant,  including  5% 

depreciation  and  interest,  1.83  cents.  interest  and  depreciation,  2.45  cents. 

weeks’  trial,  of  which  95  were  accepted  and  paid  for  at  the 
price  of  $3.50  each.  These  irons  were  placed  by  a  solicitor  and 
the  meter  reader.  The  minimum  rate  charged  by  this  company 
i.s  $i  per  month,  and  if  the  customer  has  not  used  his  dollar’s 
worth  of  electricity  it  is  easy  for  the  meter  reader  to  place  an 
iron. 

A  Chautauqua  meeting  is  held  at  one  of  our  parks  every  sum¬ 
mer,  and  space  was  this  year  engaged  on  the  grounds  for  an 
exhibition  and  demonstration  of  electric  appliances  of  all  kinds, 
and  the  feature  was  well  advertised  by  the  Chautauqua  Associa¬ 
tion.  One  of  the  large  electrical  manufacturing  companies  fur¬ 
nished  an  experienced  demonstrator  who  gave  lectures  on  do¬ 
mestic  science  at  10 :3o  a.  m.  and  4 130  p.  m.  each  day  for  seven 
days,  samples  being  served  of  the  electric  cooking.  In  addition 
tfi  a  regular  cooking  outfit,  we  exhibited  electric  hair  curlers, 
massage  vibrators,  washing  machines,  vacuum  cleaners,  etc.  The 
attendance  at  these  demontsrations  varied  from  50  to  too  in 
mornings  and  from  250  to  300  in  afternoons. 

The  greatest  gain  effected  by  the  commercial  department  was 
in  the  sale  of  power.  Two  main  causes  are  assigned  for  this 
increase — namely,  that  the  changes  from  gas  or  steam  to  elec¬ 
tricity  were  taken  up  with  our  new  customers  along  practical 
lines  that  appealed  to  them,  and  further,  that  the  business  was 
asked  for  in  such  a  way  as  to  convince  these  people  that  we  had 
entire  confidence  in  the  proposition  ourselves. 

When  making  our  first  call  to  a  plant  our  object  was  to 
obtain  permission  to  make  an  investigation  of  the  power  costs, 
etc.  We  explained  that  if  we  made  a  test  of  the  plant  and 
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mum  per  aay,  5.77  ^ — POWER  CURVE. 

plant,  4.27  cents.  Receipts  per  kw-hr.  at  plant,  2.57  cents, 

ilant,  including  5%  Cost  per  kw-_hr.  at  plant,  including  inter- 

1,  2.45  cents.  est  and  depreciation,  1.6  cents. 

demand.  Investment  in  power  plant.  Investment  in  distribu¬ 
tion.  Power-plant  wages.  Output  at  plant  in  kw-hours.  Coal 
and  water.  Lubrication,  waste,  supplies,  main  plant.  Main 
lines,  transformers  and  meters.  General  offices  and  clerks. 
Office  expenses  and  supplies.  Advertising.  Legal  and  damages. 
Insurance  and  taxes.  Depreciation.  Receipts  from  service. 

The  Cost  of  a  Kilowatt-Hour. 

By  R.  A.  Day, 

IN  the  construction  of  a  building  the  expenditure  for  the  erec¬ 
tion  of  the  steel  frame  bears  about  the  same  relation  to 
the  cost  of  the  edifice  as  the  labor  and  material  charge 
of  generating  bears  to  the  actual  cost  of  a  kw-hour.  The 
skeleton  of  the  building,  left  bare  and  barren,  would  yield 
just  as  much  revenue  as  the  kw-hour  generated,  hut  neither 
distributed,  sold  or  accounted  for.  Just  as  essential  and  vitally 
important  as  are  the  brick,  stone  or  contract  fronts  and  walls — 
the  heating  and  plumbing — the  decorative  finishings,  to  make 
the  steel  pillars  and  beams  revenue-bearers  for  the  building,  are 
the  meter  reading,  distributing,  billing,  collecting  and  account¬ 
ing,  to  the  generating  station,  in  order  to  accomplish  the  in¬ 
come  from  the  kw-hour. 

An  incomplete  building  yields  no  revenue — a  kw-hour  is 
valueless  unless  generated,  distributed,  sold  and  accounted  for. 
Each  being  of  vital  importance,  in  order  to  provide  the  income 
from  the  kw-hour  generated,  each  must  equally  go  to  make  up 


CHART  SHOWING’THE  ITEMS  WHICH  ENTER  INTO  THE  COST  OF  A  KW-HOUR  OF  ELECTRICAL  ENERGY. 
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the  cost  of  a  kw-hour  sold,  and,  to  any  successful  manager, 
one  branch  of  cost  is  of  no  greater  importance  or  worth  than 
any  other.  There  is  no  value  in  economically  generating  the 
kilowatt-hr  and  then  either  badly  selling,  distributing,  billing  or 
collecting  it ;  there  can  be  absolutely  no  value  to  advantageously 
selling  a  kw-hour  and  either  badly  generating,  distributing, 
billing  or  collecting  for  it.  In  a  well-managed  power  corpora¬ 
tion,  therefore,  equal  value  must  be  granted  to  each  branch,  and 
the  efficiency  of  the  whole  can  never  be  greater  than  that  of 
the  weakest  section. 

The  product  delivered  at  the  point  of  consumption  and  sold 


information  and  guidance  to  the  efficiency  of  equipment  and 
the  line  and  transformer  losses,  an  exhibit  of  the  kilowatt-hrs. 
generated  (and  the  generating  cost  only  in  relation  to  the  gen¬ 
erated  power)  can  be  made  of  the  very  greatest  value,  although 
the  true  cost  can  bear  actual  relation  to  no  more  nor  less  than 
the  product  sold  as  appearing  on  the  consumers’  ledger  or 
register. 

There  exists  at  all  times  as  grave  a  danger  of  voiding  the 
value  of  cost  gathering,  through  inefficient  and  expensive  forms 
or  systems  or  clerks,  as  there  is  of  depriving  the  manager  of 
his  greatest  assistance  through  no  cost  gathering  at  all.  There 


THE  KEY. 

(Start  at  the  Top.) 

54  =  Billing  (audit  of). 

53  =  Collections  (audit  of). 

5a  =  Statistical  dei»rtnient,  and  is  said  to  equal  50  plus  51. 
S I  =  Chief  statistician. 

50  =  Assistants  and  staffs. 


CAPITAL  CHARGES. 

15  =  and  is  said  to  equal  9  plus  14. 

9  =  Maintenance  and  insurance,  and  is  said  to  equal  7  plus  8. 

8  =  Insurance. 

7  =  Maintenance,  and  is  said  to  equal  4  plus  5  plus  6. 

6  =  Maintenance  of  real  estate  and  buildings. 

5  =  Maintenance  of  transmission  and  service  lines. 

4  =  Depreciation,  and  is  said  to  equal  i  plus  a  plus  3. 

3  —  Depreciation  on  buildings, 
a  =  Depreciation  on  equipment  (machinery). 

I  =  Depreciation  on  equipment  (service). 

14  =  Interest  and  Sinking  Fund,  and  is  said  to  equal  10  plus  13. 

10  —  Commissions  and  organization  expenses. 

13  =  Interest  and  Sinking  Fund,  and  is  said  to  equal  11  plus  la. 
la  =  Interest  on  bonded  debt. 

11  =  Sinking  Fund  requirements  under  mortgages. 

MANAGEMENT. 

ao=:and  is  said  to  equal  16  plus  17  plus  18  plus  19. 

19  =  General  manager. 

18  =  Local  directors. 

1 7  =  Secret  service  department. 

16  =  Legal  department. 

SELLING. 

48  =  and  is  said  to  equal  47  plus  40  plus  ap. 

47  =  Billing  and  collecting  and  equals  46  plus  43. 

46  —  Billing,  and  is  said  to  equal  44  plus  45. 

45  =  Chief  biller  and  billing  clerks. 

44  =  Bill  checkers  and  ledger  keepers. 

43  =  Collecting,  and  is  saia  to  equal  41  plus  42. 

42  —  Chief  collectors  and  office  collection  force. 

41  =  Itinerant  collectors. 

40  =  Meter  readings,  revisions  and  inspections  and  equals  34  plus  39. 
39  =  Meter  readings,  and  is  caid  to  equal  37  plus  38. 

38  =  Meter  readers. 

37  =  Meter  reading  recording,  and  is  said  to  equal  33  plus  36. 

36  =  Recording  to  permanent  records. 

35  =  Recording  to  billing  department  sheets.^ 

34  =  Meter  revisions  and  inspections,  and  is  said  to  equal  30  plus  33. 

33  =  Meter  revisions,  and  is  said  to  equal  31  plus  33. 

3a  =  Revisjons  in  the  shops. 

31  =  Revisions  in  service. 

30  =  Inspectors. 

29  =  Contracting,  demonstrating  and  complaints,  and  is  said  to  equal 
25  plus  28. 

28  =  Contracting,  and  is  said  to  equal  a6  plus  27. 

27  =  Light  contracting. 

26  =  Power  contracting. 

45  =  Demonstrating  and  complaints,  and  is  said  to  equal  23  plus  24. 
24  =  Electrical  engineers  or  demonstrators. 

23  =  Complaints,  and  is  said  to  equal  21  plus  22. 

22  =  Complaint  clerks  and  correspondence. 

21  =  Work  and  contract  order  clerks. 

ACCOUNTING. 

77  =  and  is  said  to  equal  5a  plus  76. 

76  =  Auditing,  and  is  said  to  equal  74  plus  75. 

75  =  General  auditor  and  staff. 

74  =  Assistants  and  staff,  and  is  said  to  equal  57  plus  60  plus  63  plus 
68  plus  73. 

73  =  Timekeeping,  and  is  said  to  equal  69  plus  70  plus  71  plus  72. 

72  =  Chief  timekeeper. 

70  }  =  Timekeepers  and  inspectors. 

69  J 

68  =  Stores  accounting,  and  is  said  to  equal  66  plus  67. 

67  =  Branch  stores. 

66  =  General  store,  and  is  said  to  equal  64  plus  65. 

65  =  General  storekeeper. 

64  =  Clerks  and  helpers. 

63  =  Cash  department,  and  is  said  to  equal  61  plus  6a. 

62  =  Cashiers. 

6i  =  Paymasters. 

60  =  Freights  and  claims,  and  is  said  to  equal  58  plus  59. 

59  =  Freights. 

58  =  Gaims. 

57  =  Receipts  and  expenditures,  and  is  said  to  equal  55  plus  56. 

56  =  Stores  and  materials  (audit  of). 

55  =  Sales  and  collections  (audit  of),  and  is  said  to  equal  53  plus  54. 


DISTRIBUTING. 

99  =  and  is  said  to  equal  84  plus  91  plus  98. 

98  =  Contract,  disconnection  and  work  orders  and  is  said  to  equal  94 
plus  97. 

97  =  Contract  (connection)  orders,  and  is  said  to  equal  95  plus  96. 

96  =  Shop  work. 

95  =  Outside  work  (connections  at  customer’s  premises). 

94  =  Disconnection  and  work  orders  and  is  said  to  equal  9a  plus  93. 

93  =  Shop  work. 

92  =  Outside  work. 

91  =  Underground  system,  and  is  said  to  equal  87  plus  90. 

90  =  Contract  work,  and  is  said  to  equal  88  plus  89. 

89  =  Shop  contract  work. 

88  =  Exterior  contract  work. 

87  =  Company  work  on  underground  system  and  equals  85  plus  86. 

86  =  Shop  work. 

85  =  Exterior  work. 

84  =  Overhead  system,  and  is  said  to  equal  80  plus  83. 

83  =  Public  lighting,  and  is  said  to  equal  81  plus  82. 

8a  =  Shop  work. 

81  =  Exterior  work.  ' 

80  =  Private  lighting,  and  is  said  to  equal  78  plus  79. 

79  =  Shop  work; 

78  =  Exterior  work. 

GENERAL  EXPENSE. 

118  =  and  is  said  to  equal  loa  plus  103  plus  109  plus  117. 

1 17  =  Correspondence  and  communication,  and  is  said  to  equal  113  plus 
1 16. 

1 16  =  Correspondence,  and  is  said  to  equal  114  plus  115. 

115  =  Stationery. 

114  =  Postage. 

113  =  Communication,  and  is  said  to  equal  no  plus  Tii  plus  its. 

112  =  Telephones. 

Ill  =  Telegrams  and  telegraph  offices, 
no  =  Messengers. 

109  =  Judgments  and  damages,  and  is  said  to  equal  106  plus  107  plus  108. 
108  =  Maintenance  of  hospitals. 

107  =  Sick  benefits. 

106  =  Damages  and  injuries. 

105  =  Rents,  and  is  said  to  equal  103  plus  104. 

1 04  =  Rents  of  offices. 

103  =  Rents  of  substations  and  buildings  other  than  offices. 

102  =  Traveling  and  commissary,  and  is  said  to  equal  100  plus  101. 

101=  Traveling  expenses. 

100  =  Maintenance  of  officers’  and  employees’  quarters. 

GENERATING, 

143  =  and  is  said  to  equal  123  plus  13a  plus  139  plus  142. 

14a  =  Chief  operating  engineer  and  assistant  operating  engineers,  and  is 
said  to  equal  140  plus  141. 

141  =  Chief  operating  engineer  and  clerks. 

140  =  Assistant  operating  engineers  and  clerks. 

139  =  Water  storage  ana  transmission,  and  is  said  to  equal  133  plus  138. 
138  =  Water  storage,  and  is  said  to  equal  134  plus  137. 

137  =  Reservoirs,  and  is  said  to  equal  133  plus  136. 

136  =  Dams. 

13s  =  Weirs  and  valves. 

134  =  Canals. 

133  =  Transmission  lines. 

132  =  Generating  and  substations,  and  is  said  to  equal  128  plus  131. 

13 1  =  Substations,  and  is  said  to  equal  129  plus  130. 

130  =  Dynamos. 

129  =:  Transformers  and  switchboards. 

128  =  Generating  stations,  and  is  said  to  equal  124  plus  127. 

127  =  Equipment,  and  is  said  to  equal  125  plus  126. 

126  Electrical  equipment. 

125  =  Hydraulic  equipment. 

124  =  Switchboards  and  transformers. 

123  =  Transportation  (to  power  plants),  and  is  said  to  equal  119  plus  laa. 
122  =  Railroads,  and  is  said  to  equal  120  plus  121. 

121  =  Operation. 

120  =  Equipment. 

119  =  Cartage  (other  than  rail). 


— and  not  the  product  generated  and  received  at  the  station — 
must  be  the  vital  cost  item  for  consideration  from  the  commer¬ 
cial  or  financial  viewpoint  of  any  power  corporation.  In  a 
manufacturing  enterprise,  the  cost  must  be  based  on  the  finished 
product — not  on  the  raw  material  purchased;  a  mine  must  base 
its  cost  on  the  value  of  the  bullion  extracted — not  on  the  tons 
of  crude  ore  mined;  and  a  hydro-electric  or  steam  power  plant 
permits  of  no  distinction  to  this  rule  of  costs.  Included  in  a 
well-planned  cost  sheet,  however,  in  order  to  render  valuable 


are  two  ideally  perfect  justifications  for  detailed  cost  sheet — 
speed  and  economy  in  its  compiling;  absolute  certainty  of  un¬ 
equivocal,  auditable  correctness.  A  cost  sheet  produced  at  too 
great  a  cost  in  itself,  or  at  a  protractedly  delayed  date,  or  a 
cost  sheet  with  a  single  erroneous  or  misleading  item,  is  worse 
than  no  cost  sheet  at  all. 

There  are  three  vital  requirements  of  the  production  of 
successful  cost  sheets :  A  good  time-keeping  system,  a  good 
warehouse  system,  and  both  strongly  backed  by  a  well-drawn 
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and  carefully  kept  voucher  record.  Cost  gathering  under  any 
other  circumstances  is  a  hopeless  undertaking  and  a  useless 
labor. 

The  result  of  a  well-planned,  clearly-drawn  and  properly- 
prepared  cost  sheet  is  to  place  on  the  manager’s  desk  the  data 
and  information  which  enable  the  successful  operation  of  the 
corporation.  Commercial  competition  of  the  present  age  has 
placed  the  liability  of  the  success  or  the  failure  of  an  enter¬ 
prise  on  the  one  pivotal  point — the  cost  sheet. 

The  managing  head  of  a  successful  corporation,  however, 
must  rely  on  the  head  of  each  of  the  various  departments  for 
the  detailed  efficiency  of  each  and  every  branch.  Failure  to 
have  realized  that  there  is  grave  danger  of  voiding  the  value 
of  cost  gathering  through  the  forced  recognition  by  the  man¬ 
ager  of  the  too  numerous  details,  has  spoiled  many  a  cost  sys¬ 
tem  and  cost  sheet.  There  can  be  speedily  traced  along  the 
whole  organization  of  a  corporation  those  interests  w'hich 
appeal  to  the  several  individuals  and  governing  bodies  and 
heads;  the  stockholders’  viewpoint  is  focused  within  the  lines 
of  the  range  of  dividends ;  the  board  of  directors  care  to  study 
the  totals  of  the  cost  sheet  and  the  production  schedule;  the 
local  management  centers  its  interest  in  the  cost,  generating, 
distributing,  selling,  accounting,  and  general  expense;  the  chief 
operating  engineer  proves  his  worth  by  his  knowledge  of  the 
details  of  the  generating  cost,  and  the  head  of  each  depart¬ 
ment  is,  in  turn,  of  value  through  his  cognizance  of  every  de¬ 
tail  in  his  own  branch,  until  we  find  the  keeper  of  the  stables 
earning  his  salary  through  his  ability  to  confirm  whether  the 
mules  require  more  feed.  In  successful  corporations  the  de¬ 
mand  for  detail  inverses  the  importance  and  relative  positions 
of  supervision  of  the  management  and  stockholders.  A  success¬ 
ful  cost  sheet  must  evidence  each  and  every  one  of  the  facts 
cited ;  the  failure  to  have  founded  it  on  the  requirements  of  a 
good  timekeeping  and  warehouse  system  and  voucher  record, 
and  on  an  understanding  of  the  requirements  of  organization, 
means  the  compiling  of  a  useless  cost  sheet  as  far  as  actual 
value  and  true  merit  are  concerned. 

The  scope  of  this  article  prevents  any  comment  or  suggestions 
as  to  the  timekeeping  or  warehouse  system  or  voucher  records, 
but  on  the  chart  of  the  kw-hour,  which  is  illustrated  herewith, 
can  be  clearly  traced  the  organization  requirements  of  the 
supply  company  for  which  the  chart  was  prepared,  and  the 
proof  of  the  inverse  ratio  of  detail  called  for  by  the  super¬ 
vising  heads  in  the  various  positions  of  management.  The 
board  of  directors  receive  the  final  total  figure ;  the  manager 
receives  the  totals  of  generating,  general  expense,  distributing, 
selling,  accounting;  and  the  heads  of  each  branch  receive  from 
a  cost  sheet  compiled  in  accordance  with  the  suggestion  of  this 
chart  each  and  every  detail  in  each  branch. 

There  are  no  innumerable  sheets  of  typewritten  instructions 
to  the  accounting  department  as  to  how  to  prepare  the  sheet; 
the  chart  is  before  the  accounting  department;  the  timekeepers, 
storekeepers  and  foremen  have  a  distribution  of  accounts  record 
with  the  corresponding  number  to  fit  the  proper  place  in  the 
key;  the  voucher  record  is  prepared  to  match,  and  the  cost 
sheet  comes  out  on  the  second  day  of  each  month,  compiled 
from  the  voucher  record  by  an  inexpensive  clerk  and  is  subject 
to  simple,  inexpensive  and  easy  auditing  whenever  the  auditor 
turns  his  attention  toward  it. 

The  key  to  the  chart  takes  one  into  the  details  which  go  to 
make  up  the  cost  of  a  kw-hour,  and.  while  there  might  be 
found  particular  instances  requiring  changes  to  meet  the  re¬ 
quirements  of  local  condition-s,  the  foundations  will,  no  doubt, 
remain  the  same  for  all  hydro-electric  plants.  Perhaps  a  little 
study  would  lead  to  the  belief  that  the  chart  is  not  far  from 
being  a  correct  solution  for  submission  to  those  bodies  which 
are  endeavoring  to  arrive  at  some  form  of  uniform  accounting 
for  gaging  the  taxable  value  of  power  plants.  Little  or  no 
C'.inment  is  passed  on  the  detail  of  the  key,  as  set  forth  in  this 
article,  inasmuch  as  the  chart,  likewise,  covers  the  local  require¬ 
ments  of  organization. 

Now  it  will  be  found  that  the  chart  is  so  arranged  that,  when 
the  figures  are  placed  as  directed,  by  a  clerk  who  may  know 
little  more  than  how  to  add,  that  he  has  i  to  14  placed  in 


complete  order  to  sum,  and  has  the  simplest  task  to  foot  up 
the  total  and  have  the  first  item  of  “capital  charges’*  totaled 
and  ready  for  passing  to  the  report  that  goes  to  the  general 
manager.  Notwithstanding  the  endeavor  to  limit  this  article  to 
data  on  a  “cost  sheet,’’  it  seems  potent  to  state  that  a  good 
voucher  record  will  have  only  the  operating  columns  shown  as 
headings  on  this  chart — that  is,  Capital  Charges,  Management, 
Selling,  Accounting,  Distributing,  Generating,  and  General  Ex¬ 
pense — and  an  auxiliary  ledger  will  carry  the  subdivisions. 

Thus,  again,  16,  17,  18  and  19  will  be  found  to  be  in  place 
by  reference  to  the  figures  in  the  management  group  on  the 
chart  for  a  simple  addition  to  reach  the  total  of  20.  The  billing 
and  collecting  shown  in  the  selling  division  (48  to  21)  are  put 
under  the  commercial  or  selling  branch  not  because  it  is  thought 
judicious  to  do  so,  but  in  order  to  meet  the  peculiar  local  con¬ 
ditions.  A  better  class  of  organization  would  be  to  place  the 
l)illing  and  collecting  directly  under  the  accounting  department. 

Here,  then,  we  have  143  subdivisions  or  items  which  properly 
and  honestly  go  to  make  up  the  “cost  of  a  kw-hour,”  arranged 
in  an  exceedingly  simple  manner  to  produce  a  cost  sheet  clearly 
evidencing  operation  and  organization.  The  study  of  technical 
requirements  has  been  so  great  that  the  importance  of  good 
accounting  and  cost-sheet  gathering  has  been  overlooked  up  to 
this  age,  in  which  commercial  competition  forces  the  recognition 
that,  through  the  assistance  of  good  accounting  alone  can  good 
results  be  accomplished  from  any  enterprise  in  which  even  the 
very  gravest  of  engineering  and  manufacturing  requirements 
have  been  overcome. 

The  fact  stands  out  boldly  and  indisputably  that  a  cost  sheet 
or  a  production  schedule,  prepared  and  submitted  to  the  manager 
on  the  day  following  the  closing  of  the  regularly  established 
period — be  it  weekly,  monthly,  semi-annually  or  annually  means 
a  correct  accounting  exhibit — delays  invariably  and  undeniably 
mean  errors  and  inefficiency.  A  good  cost  sheet,  economical, 
efficient  and  prompt,  is  dependent  on  well-drawn  timekeeping, 
warehouse  and  voucher  systems;  a  good  production  schedule 
relies  on  the  properly  drafted  consumers’  ledger;  the  success  or 
failure  of  any  enterprise  of  to-day  rests  to  an  extent  equal  (if 
not  more  than)  to  well-organized  technical  departments,  on  a 
well-systematized  accounting  department.  Technical  men  have 
apparently  been  bred  to  be  so  naturally  inimical  to  the  ac¬ 
countant  that  they  will  not  read  the  hand  writing  on  the  wall. 


INTERIOR  WIRING  AND 
ILLUMINATION 


Illumination  for  Irrigation  CongreSvS  at 
Spokane,  Wash. 


The  accompanying  illustration  shows  the  special  illumination 
erected  at  Spokane,  Wash.,  for  the  National  Irrigation  Con- 


ILLUMIXATION  ON  SPOKANE  STREET. 


gress,  held  in  that  city  Aug.  9  to  14.  The  set  piece  and  festoons 
cover  in  all  some  5500  running  feet.  Suspended  by  a  cable  run¬ 
ning  diagonally  across  the  street,  and  85  ft.  from  the  pave- 
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ment,  was  the  set  piece  containing  1715  8-cp  lamps.  The  decora¬ 
tions  created  very  favorable  comment  by  the  throng  of  visitors 
who  were  in  Spokane  during  the  congress,  and  the  festoons 
had  some  2736  8-cp  lamps,  making  a  total  load  of  133  kw  in  the 
entire  installation.  The  scheme  of  decoration  was  promoted 
by  the  civic  organizations  of  the  city,  who  induced  the  Board 
of  Public  Works  to  donate  $5,000  for  its  erection.  The  installa¬ 
tion  was  made  in  a  manner  to  permit  of  its  removal  and  re¬ 
placement  for  special  occasions.  By  popular  subscription  the 
merchants  donated  sufficient  funds  to  keep  the  special  lighting 
in  force  until  Oct.  i. 


The  Electrical  Contractor  and  the  Central 
Station. 

Mr.  James  R.  Strong,  former  president  of  the  National 
Electrical  Contractors’  Association,  gave  an  expression  of  his 
views  on  the  subject  of  co-operation  with  contractors  from  the 
standpoint  of  the  contractor  at  the  recent  convention  of  the 
Pennsylvania  Electric  Association.  On  this  question  Mr. 
Strong  said: 

Co-operation,  much  to  be  desired,  certainly  possible  and 
the  aim  of  all  men  who  are  thinking  earnestly,  has  a  most 
fruitful  soil  in  which  to  labor  when  applied  to  the  relations 
between  the  central  station  and  the  contractor.  The  field  is 
fruitful  for  the  reason  that  under  normal  conditions  the  in¬ 
terests  do  not  clash,  and  it  is  only  when  one  or  the  other 
departs  from  the  natural  course  of  the  business  for  which  it 
was  organized  that  they  become  competitors. 

It  is  unnatural  and  poor  advertising  from  an  economic 
standpoint  for  the  lighting  company  to  give  away  motors  and 
wiring  in  order  that  it  may  sell  electricity  to  a  new  customer. 
In  the  early  days  of  gas  and  electricity,  such  practices  were 
considered  good,  but  with  the  development  of  the  science  of 
engineering  and  the  growth  of  young  men  trained  in  the 
electrical  profession  there  is  no  lack  of  opportunity  to  carry 
out  construction  propositions  of  all  kinds,  and  the  lighting 
companies  who  have  given  the  subject  most  thought  have  con¬ 
cluded  that  the  best  results  are  obtained  by  legitimate  publicity 
advertising  coupled  with  the  good  will  of  the  other  branches  of 
the  industry. 

On  the  other  hand,  it  is  equally  unnatural  and  poor  busi¬ 
ness  for  the  contractor,  because  of  unpleasant  relations  with 
the  lighting  company  persistently  to  urge  his  customers  to 
install  their  own  plants,  when  conditions  are  such  that  it  is 
unquestionably  for  the  best  interests  of  the  customer  that 
the  central  station  service  be  used.  In  many  cities  throughout 
the  country  where  the  strife  between  these  two  interests  has 
been  fierce  and  furious,  and  where,  because  of  such  strife,  busi¬ 
ness  has  suffered,  wonderful  results  have  been  accomplished  by 
only  one  or  two  meetings  between  the  parties  in  interest,  or, 
in  other  words,  by  co-operation.  Why  should  not  every  light¬ 
ing  company  gather  round  it  all  contractors  of  the  district 
and  meet  with  them  at  least  every  two  months  and  discuss  mat¬ 
ters  of  mutual  interest?  Why  should  not  the  lighting  company 
abandon  the  sale  of  supplies  and  apparatus  and  construction 
work  at  prices  which  mean  a  loss  to  them  and  arrange  with 
contractors  a  set  of  fair  prices  at  which  such  supplies  should 
be  sold  or  work  done? 

If  the  rate  charged  for  energy  is  so  high  that  the  lighting 
company  feels  it  must  make  some  concession  to  obtain  a 
customer,  there  are  two  alternatives — either  reduce  the  rate  or 
let  the  company  give  the  work  to  a  contractor  after  competitive 
bidding,  and  share  the  cost  with  the  contractor  in  such  ratio  as 
may  be  desired.  It  is  to  be  noted  with  satisfaction  that  the  dis¬ 
cussion  of  this  subject  during  the  past  two  years  at  various 
gatherings  and  in  the  electrical  press,  has  produced  excellent 
results  in  many  localities,  and  it  is  well  to  bear  in  mind  the 
slogan  of  the  contractors’  association,  which  is  working  for 
harmony  in  the  electrical  industry,  “All  together,  all  the  time 
for  everything  electrical.’’ 

In  concluding,  Mr.  Strong  intimated  that  if  the  lighting  com¬ 


panies  would  co-operate  with  the  contractors  in  their  respective 
districts  on  a  fair  basis,  they  could  increase  their  business  and 
extend  their  lines  at  less  cost.  By  this  means  the  contractor 
could  make  a  reasonable  profit  on  his  business  and  the  central- 
station  company  could  annex  him  as  a  salesman  to  whom  it 
would  pay  no  salary,  but  who  could  probably  get  better  results 
than  a  salaried  salesman  because  he  is  in  closer  touch  with  the 
customer  desiring  to  make  use  of  the  product  of  central  sta¬ 
tions. 


Street  Lighting  at  Fall  River,  Mass. 

Since  April,  1908,  the  street  lighting  of  the  city  of  Fall  River, 
Mass.,  has  been  changed  over  from  the  old  9.6-amp,  direct- 
current  series  open-arc  system  to  the  4-amp  magnetic  equip¬ 
ment  of  the  General  Electric  Company.  The  Fall  River  Elec¬ 
tric  Light  Company  controls  the  central-station  service  for 
this  city.  It  has  832  luminous-arc  lamps  in  operation  upon  an 
all-night  and  every-night-in-the-year  schedule  at  a  contract 
price  to  the  city  of  25  cents  per  lamp  per  night  The  contract 
is  a  five-year  agreement,  with  about  three  more  years  to  run. 
The  lamps  have  been  installed  in  the  locations  of  the  super¬ 
seded  units,  the  height  above  the  street  being  about  20  ft.  The 
first  circuit  was  operated  about  16  months  ago.  A  represen¬ 
tative  view  of  the  illumination  provided  in  the  residential  dis¬ 
tricts  by  the  magnetite  lamp  is  shown  in  Fig.  i.  The  lamps 
are  carried  upon  mast-arms  hung  from  wooden  poles  in  such 
a  manner  that  the  lamp  is  located  well  out  in  the  street  toward 


FIG.  I. — 4-AMP  MAGNETITE  ARCS,  FALL  RIVER,  MASS. 

the  intersection  of  the  thoroughfares,  giving  each  avenue  of 
travel  nearly  an  equal  amount  of  illumination. 

The  standard  pole  adopted  for  Fall  River  is  shown  in  the 
accompanying  drawings.  A  special  feature,  which  was  de¬ 
signed  by  Mr.  A.  H.  Kimball,  general  manager  of  the  Fall 
River  Electric  Light  Company,  is  found  in  the  pole  base,  which 
is  entirely  free  from  wood,  and  which  consists  of  a  set  of 
angle  irons  forming  a  hollow  square  in  horizontal  cross- 
section,  inside  which  is  deposited  a  concrete  filling.  The  en¬ 
tire  structure  below  the  level  of  the  ground  is  decay  proof  and 
the  angle  irons  are  tied  together  by  j4-in.  bolts.  The  wooden 
pole  proper  sets  into  the  angle-iron  socket  with  the  bottom  of 
the  pole  about  30  in.  above  the  ground.  The  angle  irons  are 
each  3  in.  X  3  in.  x  in-  and  7  ft.  long,  four  being  used  for 
each  pole.  Ordinarily  they  are  set  4  ft.  deep  in  the  earth,  two 
sets  of  reinforcing  bolts  or  stiffeners  being  provided  below  the 
ground  line  and  four  sets  above.  Two  bolts  are  included  in 
each  set,  one  set  being  used  for  each  pair  of  angles.  The  base  of 
the  pole  structure  is  9  in.  square  at  the  bottom,  this  size  hold¬ 
ing  above  the  ground  level,  where  the  wooden  pole  is  set  into 
the  angles.  A  special  pipe  elbow  is  attached  to  the  angle-iron* 
structure,  usually  about  2  ft.  below  the  ground,  and  a  pipe 
of  this  diameter  is  carried  up  to  the  inside  bore  of  the  wooden 
pole  for  the  lighting  conductors.  The  location  of  the  elbow 
can  be  easily  changed.  It  is  expected  that  by  thus  avoiding 
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the  ‘use  of  wood  below  the  ground  level  the  life  of  the  poles 
will  be  enormously  increased,  and  the  safety  of  the  public  will 
te  greatly  enhanced,  since  the  falling  of  a  pole  will  be  wellnigh 
impossible.  A  drawing  is  shown  of  the  entire  pole,  with  another 
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FIG.  2. — DETAILS  OF  LAMP  POST. 


of  the  wooden  portion.  The  lamps  are  hung  from  the  poles 
upon  ornamental  cast-iron  scrolls  coated  with  aluminum  paint 
About  50  of  the  poles,  which  were  manufactured  by  the  Lundin 
Electric  Manufacturing  Company,  of  Boston,  are  to  be  in¬ 
stalled  within  the  next  few  weeks.  A  positive  cut-out  switch 
is  provided  in  the  top  of  each  pole,  above  the  trimming  bracket. 

The  energy  for  the  operation  of  the  street-lighting  system  is 
supplied  by  the  company's  new  power  station,  located  on  Hath¬ 
away  Street,  and  distributed  from  a  substation  located  on 
Hartwell  Street,  near  the  business  center  of  the  city.  The 
tamps  in  Fall  River  are  run  in  connection  with  mercury-arc 
rectifiers  and  lOO-lamp  tub  transformers  installed  in  the  sub¬ 
station.  The  rectifier  tubes  are  oil  cooled.  There  are  18  cir¬ 
cuits  at  present.  No.  6  B.  &  S.  wire  being  used  except  in  the 
underground  lines  of  most  recent  construction  where  a  special 
No.  8  lead-covered,  lo-conductor  concentric  cable  is  used.  At 
present  about  one  mile  of  street  north  of  the  substation  is  pro¬ 
vided  with  this  type  of  cable,  which  consists  of  a  central  core  of 
No.  8  copper  surrounded  with  nine  smaller  conductors.  Each 
conductor  is  surrounded  with  taped  rubber  insulation  about  % 
in  thick,  and  the  group  of  conductors  is  imbedded  in  a  jute 
body  ij4  in.  in  diameter,  on  the  outside  of  which  is  a  layer  of 
varnished  cambric.  The  outside  of  the  cable  is  lead  sheathing 
4nd  the  outside  diameter  of  the  structure  is  about  2  in.  It  is 
estimated  that  by  the  use  of  this  cable  the  company  saved  up¬ 
ward  of  $2,500  in  6000  ft.  of  duct  construction,  on  account  of 
the  economy  in  ducts  through  the  use  of  five  circuits  in  each, 
the  compactness  of  the  layout  and  the  estimated  higher  ex¬ 
pense  of  separate  pairs  of  cables.  This  cable  passed  an  insula¬ 


tion  test  of  17,500  volts,  alternating  current.  The  company  is 
obtaining  a  tube  life  of  at  least  1000  hours,  and  a  run  of  about 
200  hours  per  trim  on  the  lamp  electrodes.  In  the  substation 
a  meter  is  provided  to  measure  the  entire  output  of  the  street- 
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FIG.  3. — BLANK  FOR  REPORTING  CONDITION  OF  LAMP. 

lighting  system  between  the  main  alternating-current  busbars 
and  the  arc-circuit  controlling  board.  An  ammeter  and  a 
pilot  lamp  are  provided  in  each  circuit. 

Records  of  the  performance  of  the  magnetite  lamps,  circuits 
and  tubes  are  kept  monthly  on  cards  about  3  in.  x  5  in.,  as 
shown  in  Fig.  3.  Each  card  indicates  the  number  of  lamps 
installed  on  each  route,  the  total  number  trimmed  in  the  month, 
the  average  run  per  trim,  the  number  of  hours  run  of  each 
rectifier  tube,  globes  used,  life  of  electrodes,  outages  of  lamps, 
rectifier-tube  renewals,  dates  of  tube  installation  and  removal, 
and  other  points  of  interest  in  the  maintenance  of  the  system. 
A  space  is  also  provided  on  the  reverse  side  of  each  monthly 
card  for  the  troubles  which  may  be  reported,  including  welds, 
failure  to  start,  burned-out  electrodes,  circuit  difficulties,  broken 
globes  and  other  defects  which  may  cause  trouble.  The  cards 
are  unusually  complete  considering  their  compactness.  The 
entire  overhead  system  is  undergoing  rehabilitation;  the  sub¬ 
station  is  being  altered  to  enable  a  part  of  it  to  be  used  for 
office  service,  and  plans  are  under  way  to  introduce  economies 
in  the  distribution  system  by  shortening  the  lengths  of  run  be¬ 
tween  the  generating  plant  and  certain  districts  where  the  con¬ 
sumption  of  energy  is  centralized. 

The  Installation  of  Tungsten  Lamps  for 
Factory  Illumination. 

By  Arthur  Gillman. 

As  is  well  known,  tungsten  lamp  filaments  are  susceptible  to 
breakage  from  shocks,  and  inasmuch  as  the  conditions  for 
damage  to  lamps  in  factories  are  good  it  is  necessary  to  pro¬ 
vide  against  breakage  and  outages  due  to  vibration  or  other 
causes.  There  is  no  reason,  if  proper  precautions  are  taken 
when  making  an  installation  of  tungsten  lamps  in  a  factory, 
why  they  should  not  give  as  good  service  as  carbon-filament 
lamps  with  the  added  advantages  of  better  light  and  greater 
efficiency.  A  good  type  of  jar  absorber  which  can  be  easily  con¬ 
struction  is  shown  in  detail  in  Fig.  i  and  as  applied  in  Fig.  10. 
Il  consists  of  a  spiral  spring  having  an  internal  diameter  such 
that  it  will  slip  over  the  conduit  stem  into  which  it  is  to  be  in¬ 
serted.  A  few  of  the  last  turns  at  each  end  are  soldered  to¬ 
gether  and  the  spring  is  held  on  the  conduit  with  spring  cotters. 
Either  brass  or  steel  wire  may  be  used  for  the  spring,  but 
brass  is  preferable  in  that  it  will  not  corrode.  The  spring 
cotters  should  be  of  brass — or  a  short  piece  of  brass  wire  will 
do.  Cotters  of  steel  rust  quickly,  are  difficult  to  remove  and 
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in  exposed  locations  might  in  a  short  time  rust  entirely  in  not  too  severe,  make  a  good  supporting  member  for  tungsten 

two.  In  selecting  wire  from  which  to  wind  a  spring  to  sup-  lamps  or  clusters.  These  commodities  (flexible  armored  cord 

port  a  cluster  of  a  given  weight,  the  table  by  J,  Bergtrup  in  and  conduit)  of  themselves  form  a  spring-like  structure,  be- 

Kent’s  “Mechanical  Engineers’  Handbook”  will  be  found  of  ing  made  from  strips  of  metal,  coiled  spirally,  with  their  edge^ 

so  formed  as  to  constitute  a  bond  between  adjacent  turns.  Fig 
2  shows  a  photographic  reproduction  of  an  installation  of  250 
watt  tungsten  lamps  in  the  Cumberland  (Md.)  Steel  Com¬ 
pany’s  mill.  These  lamps  were  hung  somewhat  after  the  man¬ 
ner  indicated  in  Fig.  3.  The  space  illuminated  is  260  ft.  x  84 
ft.,  and  the  lamps  hang  12  ft.  6  in.  above  the  floor.  There  are 
76  units  used  and  an  approximate  even  illumination  of  2^2 
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FIG.  I. — HOME-MADE  JAR  ABSORBER. 

assistance.  The  values  therein  given  are  for  steel,  and  the 
strength  of  brass  springs  will  be  about  one-third  the  values 
tabulated.  Wind  a  spring  from  the  smallest  wire  that  will 
safely  sustain  the  load  and  use  enough  turns  to  prevent  any 
shock  from  reaching  the  tungsten  lamps.  The  determination 


FIG.  2. — TUNGSTEN  LAMPS  IN  A  STEEL  MILL. 

foot-candles  is  claimed  at  the  plane  of  illumination.  The  area 
illuminated  comprises  (260  X  84)  21,840  sq.  ft.  and  the  power 
expenditure  is  5  (rows)  X  ii  (lamps)  X  250  (watts)  =  13,75c 
watts,  which  gives  a  power  consumption  of  0.62  watt  per 
square  foot.  Prismatic  glass  reflectors  of  the  “extensive” 
type  were  used.  The  installation  of  this  type  of  reflector  in  a 
steel  mill  appears  to  be  a  rather  bold  departure.  It  is  prettj 
generally  accepted  that  dirt  on  the  outside  of  prismatic  reflec¬ 
tors  does  not  impair  the  efficiency  of  the  unit  to  any  great  ex 
tent  as  regards  the  useful  downward  light  and  there  is  les^ 
liability  of  breakage  to  such  a  reflector,  installed  up  out  ol 
reach,  than  to  the  enclosing  globes  of  an  arc  lamp  which  art 
subjected  to  the  action  of  heat  and  the  operations  of  a  trim 
mer.  Mr.  George  A.  Eyler,  chief  electrician  of  the  Edison 
Company,  of  Cumberland,  under  whose  direction  the  installa 
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FIG.  4. — OPEN-WORK  CLUSTER  INSTALLATION. 
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tion  was  made,  states  that  Greenfield  armored  cable.  No.  18. 
suspended  from  regular  “Condulet”  outlet  boxes  was  used. 
(Sec  Fig.  3.)  As  this  material  is  rather  stiff  and  springy,  the 
weight  of  the  shade  and  lamp  is  sufficient  to  pull  the  kink  out 
and  yet  leave  sufficient  resiliency  to  protect  the  delicate  tung¬ 
sten  filament.  The  photograph  from  which  Fig.  2  was  re- 


of  the  correct  number  of  turns  is  somewhat  a  matter  of  experi¬ 
ment,  but  25  is  ample  in  most  cases.  The  spring  should  be 
wound  with  adjacent  turns  close  together.  When  the  load  is 
applied  it  will  extend  to  the  form  shown  in  Fig.  i,  which  shows 
a  spring  under  tension. 

Flexible  steel-armored  cord  and  conduit,  where  shocks  are 
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produced  was  taken  at  night  with  45  minute’s  exposure  with  a 
32nd  stop. 

All  of  the  methods  thus  far  described  for  damping  filament- 
destroying  vibrations  have  been  in  connection  with  conduit  in¬ 
stallations.  Where  conductors  are  “run  open”  less  elaborate 
devices  can  be  used.  Fig.  4  illustrates  how  a  tungsten  cluster 
may  be  carried  on  a  spring  from  the  bottom  chord  of  a  roof 


may  be  pretty  safely  asserted  that  a  lamp-cord  suspension  will 
protect  a  tungstent  filament  in  any  building  where  the  floor  and 
floorbeams  are  of  wood.  The  wooden  construction  of  itself  ab¬ 
sorbs  tremors  due  to  the  operation  of  machines,  and,  further¬ 
more,  it  is  very  likely  that  any  shocks  that  would  rupture  a  fila¬ 
ment  after  being  transmitted  through  a  length  of  lamp  cord 
would  be  too  severe  for  wooden  construction  to  withstand  long. 

The  socket  shown  in  Fig.  5  is  keyless,  as  should  be  all  sock¬ 
ets  holding  tungsten  lamps.  Obviously  the  sudden  snap  of  the 
ordinary  socket  switch  is  very  undesirable.  All  such  units 
should  be  controlled,  either  singly  or  in  groups,  by  wall 
switches.  Prismatic  glass  reflectors,  due  to  the  reasons  out¬ 
lined  in  connection  with  Fig.  2  give  much  better  results  when 
exposed  to  dirt  and  when  not  kept  very  clean,  than  would  be 
expected  and  they,  arranged  as  shown  in  Fig.  5,  will  find  many 
applications  in  industrial-plant  lighting. 

An  excellent  type  of  tungsten  cluster  for  interior  factory 
installations  is  illustrated  in  Fig.  6.  Attention  is  called  to  it 
because-  of  its  simple,  common-sense  construction.  There  are 
but  two  pieces  to  the  cluster  proper :  the  shade  and  the  under¬ 
cone.  Both  are  of  unbreakable  enameled  steel.  The  undercone 
is  all  white  and  the  reflector  is  white  inside  and  black  outside. 
Support  is  provided  by  means  of  a  wrought-iron  bar,  held  to 
the  undercone  with  two  brass  bolts  (brass  so  as  not  to  rust) 


FIG.  7. — THREE  METHODS  OF  SUPPORTING  CLUSTERS. 


truss.  The  lower  end  of  the  spring  wire  is  passed  through 
a  hole  in  the  cluster  stem  and  the  upper  end  hooks  through  an 
eye-bolt  clamped  between  the  two  steel  channels  forming  the 
chord.  Although  a  trifle  more  complicated,  the  method  of  at¬ 
taching  a  spring  to  a  conduit,  shown  in  Fig.  i,  is  preferable  to 
that  in  Fig.  4.  Some  bending  of  the  spring  wire  is  necessary 
to  effect  a  positive  engagement  of  the  hole  (Fig.  4)  and  there 
is  a  possibility  of  the  wire  being  broken  off  in  the  operation, 
whereas  with  the  cotter  (Fig.  1)  there  is  every  assurance  of  a 
substantial  job.  In  Fig.  4  the  conductors  to  the  cluster  are 
tapped,  in  a  combined  cleat  and  fuseless  rosette  (detailed  in 
Fig.  8)  from  the  branch  wires.  The  rosette  is  held  on  a 
wooden  block,  which  is  secured  to  the  chord  with  bolts,  with 
wood  screws. 

In  buildings  of  slow-burning  mill  construction  the  method 
of  open-work  wiring  delineated  in  Fig.  S  is  sightly  and  inex¬ 
pensive.  The  branch  conductors  arc  supported  on  porcelain 
cleats  and  fuseless  rosettes  and  are  made  to  follow  the  contour 
of  the  ceiling  instead  of  being  carried  on  wiring  boards  span¬ 
ning  from  beam  to  beam.  Where  wiring  boards  are  used  dust 
collects  on  their  tops  and  drops  down  when  an  unusual  jar 
occurs.  Furthermore,  disagreeable  shadows  are  cast  on  the 
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FIG.  6. — SIMPLE  TYPE  OF  SHOP  CLUSTER. 
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ceilings,  interfering  with  the  effect  of  a  general  illumination. 
Resiliency  is  supplied  in  Fig.  5  by  the  lamp  cord  carrying  elec¬ 
tricity  from  the  rosette  to  the  tungsten  unit.  This  method  of 
suspension  has  proven  quite  satisfactory  in  buildings  wherein 
the  vibration  is  due  to  the  operation  of  light  machinery.  It 


into  which  the  wrought-iron  conduit  stem  turns.  This  conduit 
stem  may  be  short,  as  shown  in  the  drawing  (Fig.  6),  with  a 
hole  in  it  for  spring  suspension  or  it  may  be  supplied  of  any 
length  for  direct  attachment  to  a  non-vibrating  ceiling.  The 
reflector  is  held  to  the  undercone  merely  by  its  own  weight  and 
is  free  to  slide  up  and  down  on  the  conduit  stem.  Some  manu¬ 
facturers  thread  the  hole  in  the  reflector  to  mesh  into  a  thread 
on  the  conduit  stem  so  that  undercone  and  reflector  can  be 
rigidly  clamped  together.  This  seems  unnecessary  for  interior 
clusters  and  renders  access  to  the  interior  of  the  undercone 
for  inspection,  rewiring  or  repairs  difficult. 

In  ordering  clusters  it  is  well  to  specify  that  they  be  wired 
with  No.  14  wire.  If  the  usual  No.  16  or  No.  18  is  used  it 
may  be  difficult  to  secure  the  approval  of  the  underwriters  for 
the  installation  of  a  number  of  lamps  on  one  cut-out  requiring 
jointly  more  than  660  watts.  If  the  rule,  limiting  the  power 
consumption  of  incandescent  lamps  dependent  on  one  cut-out 
to  660  watts,  be  adhered  to,  an  individual  cut-oiit  would  be 
necessary  for  each  cluster  of  four  lOO-watt  lamps  or  for  each 
pair  of  250-watt  units.  To  satisfy  these  conditions  it  is  neces¬ 
sary  either  to  locate  cut-outs  on  ceilings  and  above  roof  trusses 
or  carry  a  great  many  branch  circuits  to  the  panel  box  or  dis¬ 
tribution  center  from  which  they  feed.  The  first  arrangement 
is  undesirable  as  good  practice  dictates  that  every  cut-out 
should  be  so  located  that  it  can  be  re-fused  by  a  wireman 
standing  on  the  floor.  It  should  not  be  necessary  to  use  a 
ladder  to  re-fuse  a  cut-out.  The  second  arrangement  is  unde¬ 
sirable  because  of  its  excessive  cost  and  complication.  Some 
industrial  concerns  wire  all  lighting  circuit  branches  with  No. 
14  wire  and  install  clusters  on  each  branch  up  to  the  carrying 
capacity  of  the  No.  14  wire.  On  this  basis  three  400-watt 
clusters  may  feed  from  one  No.  14  branch  at  lio  volts  and  six 
400-watt  clusters  at  220  volts,  the  only  cut-out  on  the  branch 
being  at  the  panel  box  or  distribution  center.  Tungsten  clus¬ 
ters  and  single-lamp  lighting  units  are  so  simple  and  reliable 
that  this  practice  appears  to  be  well  justified,  but  special 
authorization  should  be  secured  from  the  underwriters  and  all 
fixture  wiring  should  be  of  No.  14  before  an  installation  is 
made  on  this  basis.  The  Code  rule  requiring  a  separate  cut- 
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out  for  each  arc  lamp  or  series  of  arc  lamps  is  a  wise  one  to  secured  by  one  of  the  methods  given  in  Fig.  7.  Method  A 

follow,  inasmuch  as  a  sticking  carbon  or  a  disarrangement  of  (Fig.  7)  is  applicable  where  the  roof  is  of  “book-tile”  rest- 

the  involved  arc-lamp  mechanism  frequently  causes  a  short-  ing  on  steel  T  purlins.  The  clip  is  bent  from  %-m.  wrought- 

circuit  which  would,  by  blowing  fuses,  extinguish  several  strap  iron  about  in.  wide  and  a  pair  are  clamped  to  the  T 
arc  lamps  unless  each  one  or  series  has  its  own  cut-out.  Short-  with  a  j4-in.  bolt.  It  is  necesary  to  chip  away  some  of  the 

circuits  in  tungsten  cluster  wiring,  particularly  if  the  wire  is  book-tile  to  effect  the  engagement.  At  B  an  ordinary  screw 


Method  C  Method  D 

FIG.  8. — FUSELESS  ROSETTE.  FIG  Q. — METHODS  OF  SECURING  CLEAT  BLOCKS. 


No.  14,  or  in  the  wiring  of  single-lamp  high-powci  tungsten 
units,  are  extremely  exceptional. 

A  cluster,  such  as  that  shown  in  Fig.  6,  may,  in  an  open- 


FIG.  10. — FOUR-LAMP  CLUSTER,  CONDUIT  SUSPENSION. 

work  installation,  be  hung  as  indicated  in  Fig.  4  from  the  hook 
at  the  end  of  a  spring,  or  in  a  conduit  job  arranged  with  a 
spring  and  cotter  (Fig.  i)  as  outlined  in  Fig.  10.  In  either  case 


hook  is  turned  into  a  wooden  roof  or  ceiling  and  the  sup¬ 
porting  chain  suspended  therefrom.  A  good  method  of  sup¬ 
porting  from  concrete  is  provided  through  the  use  of  a  lead 
expansion  anchor  let  into  a  hole  drilled  in  the  concrete.  Some¬ 
times  such  an  anchorage  is  not  as  strong  as  it  appears  to  be 
and  each  one  should  be  tested  before  use,  with  a  load  twice  as 
great  as  it  will  ever  be  called  upon  to  sustain.  If  it  is  pos¬ 
sible  to  determine  the  location  of  lighting  units  in  a  concrete 
building  before  its  construction,  the  logical  procedure  is  to  set 
eye-bolts  in  the  proper  locations  in  the  forms  before  the  con¬ 
crete  is  poured.  The  concrete  having  set,  a  neat  and  reliable 
attachment  is  possible. 

In  open-work  wiring  installations  for  tungsten  lamps  the  type 
of  fuseless  rosette  mentioned  in  connection  with  Fig.  4,  and 
shown  in  Fig.  8,  is  to  be  recommended.  It  consists  simply  of 
a  porcelain  block  on  which  are  mounted  two  small  brass  lugs. 
The  supply  wires  clamp  under  the  binding  screws  at  the  outer 
ends  of  the  block  and  the  wires  to  the  lamp  or  cluster  clamp 
under  the  inner  ones.  A  good  electrical  connection  is  thus  pro¬ 
vided  without  soldering.  If  lamp  .cord  is  used  between  the 
rosette  and  the  lighting  units  a  knot  can  be  made  in  it  which 
will  not  pull  through  the  hole  in  the  block  and  all  of  the 
strain  of  supporting  the  unit  will  be  taken  by  the  knot,  bear¬ 
ing  against  the  block,  and  none  transmitted  to  the  binding 
screws. 

Where  the  surface  wired  on  is  of  wood  the  fuseless  rosette 
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FIG.  II. — METHODS  OF  INSULATING  CLUSTERS. 


It  may  be  necessary  to  support  spring  and  unit  from  a  ceiling  or  (Fig.  8)  and  the  cleats  supporting  the  conductors  are  held 
roof  high  above  the  plane  where  the  unit  should  hang.  In  such  thereto  by  wood  screws,  as  shown  in  Fig.  5,  but  if  the  installa- 
cases  the  end  of  the  spring  or  a  loop  in  a  conduit  fitting  (see  tion  is  in  a  building  of  steel  construction  small  wooden  blocks 
Fig.  10)  can  be  made  fast  to  a  galvanized-steel  chain  extend-  are  fastened  to  the  steel  members  intersecting  the  course  of  a 
ing  vertically  upward  to  the  roof  or  the  ceiling  and  there  circuit,  and  the  porcelain  cleats  and  rosettes  are  held  to  these 
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with  wood  screws.  Fig.  9  details  four  methods  of  attaching 
wooden  blocks  to  steel  building  members  on  which  cleats, 
rosettes  or  lighting  units  can  be  mounted.  The  drawings  and 
notes  thereon  render  any  further  description  unnecessary. 

Fig.  10  illustrates  a  thoroughly  satisfactory  method  of  in¬ 
stalling  a  four-lamp  tungsten  cluster  in  connection  with  a  con¬ 
duit  installation.  The  spring  and  scheme  of  attachment  arc 
those  shown  in  Fig.  i.  The  cluster  hangs  in  the  center  of  a 
bay  and  its  weight  is  taken  by  the  galvanized-steel  chain  run¬ 
ning  to  the  roof,  where  it  is  fastened  by  one  of  the  methods 
outlined  in  Fig.  7.  Wrought-iron  U-bolts  hold  the  conduit 
carr3ring  the  supply  wires  to  the  top  of  the  roof-truss  bottom 
chord.  (See  upper  left-hand  corner  of  Fig.  3  for  details  of 
U-bolt.)  Use  is  made  of  a  type  of  conduit  cross  which  car¬ 
ries  a  porcelain  connecting  block  by  means  of  which  the  leads 
to  a  cluster  can  be  electrically  connected  to  the  supply  conduc¬ 
tors  without  soldering.  This  connecting  or  tapping  block  is 
equipped  with  four  stamped  metal  lugs  similar  to,  though 
smaller  than,  those  mounted  on  the  fuseless  rosette  (Fig.  8). 
The  cluster  is  of  the  type  detailed  in  Fig.  6. 

The  National  Electrical  Code  specifies  that  “fixtures  must, 
when  supported  from  any  grounded  metalwork  of  a  build¬ 
ing,  be  insulated  from  such  metalwork  by  means  of  approved 
insulating  joints.”  (Rule  26a.)  Fig.  iic  shows  an  arrange¬ 
ment  whereby  an  approved  insulating  joint  can  be  inserted  in 
the  conduit  stem  to  a  lighting  unit.  In  order  to  provide  for  the 
complete  enclosure  of  the  conductors  leading  to  the  unit  it  is 
necessary  to  drill  out  the  hole  through  the  insulating  joint  to 
the  diameter  of  the  inside  of  the  conduit.  Method  D  (Fig. 
ii)  shows  how  a  lighting  unit  in  an  open-work  installation 
may  be  insulated  from  the  supporting  metal  work  by  an  ap¬ 
proved  insulating  eye.  It  should  be  noted  that  in  some  fire¬ 
proof  industrial  buildings,  on  which  no  insurance  is  carried,  or 
where  it  is  possible  to  secure  the  authorization  of  the  proce¬ 
dure  from  the  inspection  department  having  jurisdiction,  the 
insulating  joints  are  omitted  altogether  from  fixtures  or  con¬ 
duit  stems  carrying  tungsten  clusters  and  units.  Methods 
A,  B,  E  and  F  (Fig.  ii)  show  schemes  for  insulating  fixtures 
which  can  be  used  where  insulation  seems  desirable  in  build¬ 
ings  where  the  underwriters  do  not  have  jurisdiction.  The 
illustrations  clearly  indicate  the  construction  in  each  instance. 


Letter  to  the  Editor. 

Electricity  in  Construction  Work. 

To  the  Editors  of  Electrical  World: 

Sirs  : — Since  reading  the  article  on  electricity  in  construc¬ 
tion  work  which  appeared  in  the  September  number,  I  have 
taken  pains  to  investigate  the  subject  somewhat  in  order  to 
satisfy  myself  that  the  opportunity  for  load  from  a  central 
station  viewpoint  is  promising.  In  the  majority  of  instances 
which  came  under  my  observation  there  was  a  horizontal  tubular 
toiler  on  wheels  in  the  roadway  which  supplied  steam  to  a 
number  of  steam  drills  or  to  hoisting  engines. 

I  believe  I  am  not  exaggerating  the  case  when  1  state 
that  never  have  1  seen  such  an  inefficient  lot  of  steam  apparatus 
working  under  more  adverse  conditions.  Coke  is  used  for  fuel 
so  that  smoke  ordinances  are  not  violated;  but  the  boilers  leak 
water,  the  pipe  connections  to  the  drills  are  anything  but  tight 
and  the  drills  must  consume  enormous  quantities  of  steam  as 
well  as  the  hoists.  Coupled  to  all  these  disadvantages  is  the 
necessity  for  carting  fuel  and  water  and  the  added  expense  of 
an  engineer  or  two  to  look  after  the  apparatus.  It  would  seem 
that  no  great  amount  of  argument  would  be  necessary  to  con¬ 
vince  these  contractors  that  motor-driven  compressors  and 
hoists  would  result  in  a  great  saving,  even  though  the  rate  for 
electric  service  is  comparatively  high.  With  a  fair  rate,  enough 
might  be  saved  on  a  large  job  to  pay  for  the  motor  equipment, 
which  could  be  used  over  and  over.  Large  contractors  about 
New  York  evidently  appreciate  the  value  of  electricity  in  their 
work,  and  it  is  the  small  contractor  on  whom  much  pressure 
is  necessary.  Usually  the  latter  bids  enough  to  scrap  his  equip¬ 
ment  after  the  contract  is  finished,  and  if  before  he  buys  some 
more  second-hand  apparatus  he  be  approached  and  interested 
in  electrical  equipment  a  day  load  is  assured.  It  would  pay  in 
some  instances  for  a  central  station  to  make  an  installation 
subject  to  acceptance  if  the  results  claimed  materialize.  A 
manager  of  a  medium  sized  station  informed  me  that  he  rea¬ 
lizes  about  $25,000  yearly  from  such  work,  and  that  the  load 
is  increasing. 

New  York.  Martin  Hall. 
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Generators,  Motors  and  Transformers. 

Determination  of  Efficiency  of  Direct-Current  Dynamos. — G. 
Brion. — Although  the  well-known  Hopkinson  test  has  become 
of  great  importance  for  railway  motors  and  in  recent  years  also 
for  turbo-generators,  it  is  often  stated  that  this  test  is  too  in¬ 
accurate  for  exactly  determining  the  phenomena  in  direct-cur¬ 
rent  machines.  But  these  criticisms  are  generally  due  to  the 
fact  that  the  method  is  often  employed  in  unsuitable  ways  and 
the  efficiency  is  calculated  in  an  incorrect  manner,  especially  at 
low  loads.  The  author  calls  attention  to  the  “excellent  arrange¬ 
ments”  of  Hutchinson  and  Blondel,  which  are  relatively  little 
known.  The  author  describes  these  two  methods  and  gives  the 
results  of  actual  tests  employing  them. — Elek.  Zeit.,  Sept.  16. 

Three-Phase  Squirrel-Cage  Motors. — M.  Kloss. — An  article, 
illustrated  by  diagrams,  on  the  starting  torque  of  three-phase 
motors  with  squirel-cage  rotors.  In  order  to  produce  a  stand¬ 
ard  torque-slip  curve  for  a  three-phase  motor,  the  slip  at  maxi¬ 
mum  torque  is  introduced  as  a  characteristic  constant  of  the 
motor.  The  equation  of  the  torque-slip  curve  is  obtained,  and 
a  simple  diagram  is  given  connecting  the  starting  torque  with 
the  slip.  Information  is  given  concerning  the  normal  slip  to 
be  provided  for  obtaining  a  given  starting  torque.  Finally,  the 
running-up  torque  is  shown  to  be  more  important  than  the 
■itatic  starting  torque.  Points  in  design  affecting  the  accelera¬ 
tion  are  considered. — Lond.  Electrician,  Sept.  16. 


Voltage  Drop  of  Alternators. — K.  H.  Haga. — A  mathematical 
note  on  the  experimental  determination  of  the  two  armature 
reactions  on  which  the  voltage  variation  of  alternators  depends. 
— La  Lumiere  Elec.,  Sept.  ii. 

Heating  and  Cooling  Curves. — An  article  illustrated  by  dia¬ 
grams  on  the  heating  and  cooling  of  electrical  machines  and  on 
the  reasons  for  differences  between  theoretical  and  experimental 
curves. — LTndustrie  Elec.,  Sept.  10. 

Lamps  and  Lighting. 

Candle-Power  of  Metallic-Filament  Lamps. — An  editorial  note 
stating  that  it  would  be  unfortunate  if  the  term  “candle-power,” 
as  applied  to  metallic-filament  lamps,  were  to  become  merely  a 
nominal  expression,  “but  to  judge  from  a  considerable  propor¬ 
tion  of  the  metal  lamps  at  present  on  the  English  market,  this 
retrograde  step  appears  to  be  rapidly  taking  place.”  The  first 
metallic-filament  lamps  used  in  England  were  imported  from 
Germany  and  were  rated  by  hefner  candles.  But  it  seems  that 
“some  English  manufacturers  are  now  copying  foreign  lamps, 
even  as  regards  their  rating  in  hefner-candle-power.”  More¬ 
over,  it  is  stated  that  “metallic-filament  lamps  of  English  manu¬ 
facture  do  not  in  some  cases  reach,  even  on  the  hefner  basis, 
their  stated  candle-power.  Thus,  lOO-volt  lamps  of  so-called 
i6-cp  frequently  give,  on  being  tested,  only  from  13  to  15  Eng¬ 
lish,  or  international  candles,  although  they  should  give  about 
14.4  if  rated  originally  on  the  hefner  basis.  This  latter  delin- 
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quency  cannot  be  defended  on  any  grounds,  and  is  likely  to  do 
harm  by  fostering  the  impression  that  electric  lamps  do  not 
give  sufficient  light  compared  with  incandescent  gas  lamps. 
The  whole  question  shows  the  disadvantages  resulting  from  the 
use  of  two  standards,  a  state  of  things  which  we  hope  will  be 
remedied  by  Germany  deciding  to  fall  into  line  with  other 
countries  and  to  adopt  the  international  candle.” — Lond.  Elec¬ 
trician,  Sept.  16. 

Metallic  Filament. — A  note  on  a  recent  British  patent  of  W. 
Schaffer  (28,554,  1908;  Sept.  9,  1909).  Metal  filaments  pro¬ 
duced  by  squirting  a  paste  through  a  fine  circular  die  are 
passed  between  a  pair  of  rollers,  immediately  after  the  squirting, 
while  they  are  still  plastic,  so  as  to  be  flattened  and  given  a 
rectangular  cross-section. — Lond.  Elec.  Eng’ing,  Sept.  16. 

Arc  Lamps. — Heyck. — Some  figures  on  the  economy  of 
various  high-intensity  lamps  of  Koerting  and  Mathiessen.  A 
comparison  is  made  between  the  “excello  lamp”  (a  flame-arc 
lamp  with  electrodes  arranged  side  by  side)  ;  secondly,  the  “Axis 
lamp”  (a  flame-arc  lamp  with  electrodes  above  each  other)  ; 
and  thirdly,  the  quartz  lamp  (mercury-vapor  lamp  in  a  quartz 
globe).  With  alternating  current  at  no  volts  the  8-amp  to 
lo-amp  excello  lamp  uses  from  0.34  to  0.24  watt  per  lower 
hemispherical  candle-power,  with  series  resistors;  and  from 
0.21  watt  to  0.15  watt  with  series  reactance  coils.  For  the  no- 
volt  “Axis  lamp”  the  corresponding  figures  are  0.46  to  0.35  and 
0.28  to  0.25  watt  respectively.  The  total  cost  of  operation 
(with  a  price  of  energy  of  5  cents  per  kw-hour)  for  1000  hours 
and  I  hefner  of  lojver  hemispherical  candle-power  is  1.4  cents 
for  the  excello  yellow  12-amp  lamp  with  opal  globe;  1.9  cents 
for  the  excello  white  12-amp  lamp  with  diopter  and  opal  globe ; 
2.0  cents  for  the  15-amp  Axis  lamp  with  three  lamps  in  series; 
1.8  cents  for  the  15-amp  Axis  lamp  with  two  lamps  in  series; 
and  1.8  cents  for  the  220-volt  quartz  lamp. — Zeit.  Ver.  Deut. 
Ing.,  Aug.  7,  1909;  abstracted  in  Elek.  und  Masch  (Vienna), 
Sept.  5. 

Arc  Lamp. — An  illustrated  description  of  the  Thauma  lamp 
for  use  in  such  cases  in  which,  for  hygienic  or  financial  reasons 
a  milder  light  is  desired  than  that  of  intensive  arc  lamps.  The 
Thauma  lamp  is  a  differential  shunt-wound  lamp  with  enclosed 
arc.  In  order  to  get  a  quieter  light  and  higher  efficiency  the 
inner  globe  is  not  made  absolutely  air-tight  and  the  electrodes 
are  very  thin.  The  lamp  takes,  therefore,  an  intermediate  posi¬ 
tion  between  the  ordinary  arc  lamp  with  pure  carbon  electrodes 
and  the  enclosed  arc  lamp  with  200  or  300  hours  life  of  carbons. 
In  order  to  improve  still  more  the  quietness  of  the  arc,  the 
Beck  regulator  is  used  as  a  series  resistor,  whereby  the  current 
is  maintained  constant  for  any  variations  of  the  voltage.  The 
lamp  may  be  directly  connected  to  a  iio-volt  or  120-volt  net¬ 
work.  It  is  also  suitable  for  series  connection.  The  construc¬ 
tion  of  the  lamp  is  described  and  illustrated. — Elek.  Zeit., 
Sept.  16. 

Flame-Arc  Lamp. — An  illustrated  description  of  a  number  of 
improvements  which  have  been  made  in  the  Jandus  enclosed 
flame-arc  lamp.  Both  electrodes  now  contain  chemicals,  and 
the  rocking  lever  is  mounted  on  ball-bearings.  A  new  pattern 
of  automatic  cut-out  with  a  self-replacing  mechanism  has  been 
introduced. — Lond.  Elec.  Eng’ing,  Sept.  16. 

Generation,  Transmission  and  Distribution. 

High-Tension  Direct-Current  Series  System. — A  note  stating 
that  the  well-known  series  direct-current  Thury  transmission 
line  from  Moutiers  to  Lyons,  in  France,  which  has  been  in 
operation  since  1905,  has  proved  such  a  success  that  very  im¬ 
portant  developments  are  about  to  take  place.  The  generating 
station  itself  is  situated  near  Moutiers  (Savoy)  and  takes  its 
power  from  the  River  Isere,  the  generating  plant  consisting  of 
high-tension  direct-current  machines  and  high-tension  alterna¬ 
tors.  The  equipment  of  the  high-tension  direct-current  plant  at 
present  installed  is  rated  at  6400  hp  and  energy  is  transmitted 
at  a  pressure  of  57,600  volts  to  Lyons,  a  distance  of  180  km,  by 
means  of  two  conductors,  each  9  mm  in  diameter.  Parallel 
to  the  continuous-current  lines  is  a  three-phase  line  going  to  the 
same  point.  At  Lyons  the  direct-current  energy  is  transformed 


by  a  number  of  motor-generators.  The  series  system  has  not 
only  demonstrated  its  elasticity,  but  has  proved  to  be  so  reliable 
and  easy  to  operate  that  the  companies  have  decided  to  carry 
out  at  once  extensions  on  a  large  scale.  A  generating  station 
is  to  be  erected  at  La  Bridoire  (Savoy)  in  which  three  high- 
tension  direct-current  units  will  be  installed,  each  of  2000  hp. 
These  will  operate  with  a  current  of  150  amp  and  at  a  pressure 
of  from  8000  volts  to  9125  volts.  A  second  generating  station, 
on  the  Roziers,  at  Bogel  (Savoy),  will  consist  of  two  generating 
groups,  each  consisting  of  two  double  machines,  driven  by  the 
same  turbine  and  capable  of  giving  an  output  of  from  3500  hp 
to  4000  hp  and  delivering  a  current  of  150  amp  at  a  pressure  of 
from  16,000  volts  to  18,250  volts.  A  corresponding  amount  of 
direct-current  motor-generator  plant  will  be  placed  in  the 
Vaulx-en-Velin  substation.  The  total  rating  of  the  direct- 
current  high-tension  generating  plant,  when  the  extensions  are 
complete,  will  be  15,000  kw  and  the  three  generating  stations 
connected  in  series  will  deliver  150  amp  at  100,000  volts.  This 
will  be  a  notable  development,  since,  for  the  first  time  in 
Europe,  an  operating  pressure  of  100,000  volts  will  be  reached; 
and  it  is  claimed  that  this  pressure  is  not  the  limit  which  can 
be  achieved  on  this  system. — Lond.  Electrician,  Sept.  16. 

Large  Gas  Engines. — P.  R.  Allen. — An  illustrated  lecture  held 
on  “Engineering  Day”  at  the  Imperial  Engineering  Exhibition 
in  London.  The  history  of  gas  engines  was  first  briefly  re¬ 
viewed,  followed  by  details  of  construction  of  the  various  parts 
of  large  engines.  A  comparison  was  made  between  steam  and 
internal  combustion  engines  from  the  technical  and  also  the 
commercial  point  of  view,  and  instances  were  given  of  large 
installations  of  gas  plant.  It  was  stated  that  the  consumption 
ot  fuel  in  a  gas  engine  is  only  about  half  that  in  a  steam  engine 
— that  is,  in  the  ratio  9.5  to  17.5.  Installations  of  20,000  hp 
and  upward,  driven  by  large  gas  engines,  are  now  in  use  in 
several  places.  Most  of  the  Continental  steel  works  deem  it 
unnecessary  to  provide  any  spare  steam  plant  as  a  stand-by  for 
their  gas  engines,  so  that  the  practicability  of  working  a  large 
gas-driven  station  may  be  taken  as  settled.  At  the  present  time 
it  must  be  admitted  that  the  large  gas  engine  is  a  more  ex¬ 
pensive  machine  to  construct  than  a  steam  engine,  or  especially  a 
steam  turbine.  However,  assuming  for  the  moment  that  the 
capital  expenditure  on  a  large  gas-engine  plant  with  producers 
is  too  high,  the  moment  that  one  begins  to  use  the  gas  engine 
in  connection  with  the  waste  gases  from  blast  furnaces  and  coke 
ovens  the  position  at  once  becomes  quite  different ;  in  the  blast 
furnace  and  coke  oven  the  producer  is  already  made;  the  gas 
is  burned  in  the  engine  to  the  same  advantage  as  under  the 
boilers;  the  total  space  occupied  by  the  plant  is  less,  and  the 
total  capital  cost  works  out  as  less. — Ixjnd.  Electrician,  Sept.  17. 

Power  Plant  at  an  Italian  Coal  Mine. — L  Pasching. — The 
conclusion  of  his  illustrated  description  of  the  power  plant 
Castelnuovo-Valdarno  in  which  use  is  made  of  a  brown  coal 
which  contains  so  much  water  that  it  cannot  be  sold  to  advan¬ 
tage.  The  power  plant  is  adjacent  to  the  brown-coal  mine. 
Ar  present  three  1500-kva  three-phase  generators  are  installed. 
They  are  driven  by  2400-hp  reciprocating  steam  engines.  For 
transmission  the  voltage  is  raised  to  33,000  by  means  of  three 
groups  of  single-phase  transformers.  The  energy  is  trans¬ 
mitted  to  several  places  in  the  province  of  Toscana  by  means  of 
five  transmission  lines  having  a  total  length  of  120  km  (72 
miles)  length.  A  description  is  given  of  the  high-tension 
switchboard. — Elek.  Zeit.,  Sept.  16. 

Condensers. — F.  Hodgkinson. — In  a  continuation  of  his  long 
illustrated  article  on  the  choice  of  a  condenser  the  author  dis¬ 
cusses  the  construction  of  air  pumps,  air-pump  rating,  and  the 
use  of  free  exhaust  valves. — Elec.  Journal,  September. 

Traction. 

Electric  Railways  in  France. — ^The  most  prominent  project  for 
electric  traction  in  France  relates  to  the  electrification  of  a 
large  part  of  the  railways  du  Midi  de  la  France.  Electric  ser¬ 
vice  is  to  be  introduced  on  a  length  of  400  km  (240  miles)  on 
the  road  from  Toulouse  to  Bayonne,  with  branch  lines  to  the 
Pyrenees.  The  road  is  to  be  operated  with  single-phase  current 
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generated  in  two  stations.  The  energy  is  transmitted  at  60,000 
volts  to  substations,  where  the  voltage  is  reduced  to  12,000, 
which  is  the  pressure  at  which  the  locomotives  will  be  operated. 
The  electric  equipment  of  the  first  line  from  Montrejean  to 
Pau  is  to  be  finished  by  July,  1912.  The  whole  line  is  expected 
to  be  equipped  electrically  within  six  years.  The  trains  are  to 
be  operated  with  1200-hp  locomotives  and  with  400-hp  motor 
cars,  each  of  400  hp.  No  decision  has  yet  been  reached  con¬ 
cerning  the  type  of  locomotive.  Six  different  firms  have  de¬ 
clared  their  willingness  to  provide  electric  locomotives  for  ex¬ 
periments.  Five  of  these  will  be  equipped  with  single-phase 
commutator  motors,  while  on  the  sixth  the  single-phase  current 
will  be  converted  to  direct  current,  according  to  the  Auvert 
system.  The  trial  runs  with  these  locomotives  will  be  made 
during  the  next  year,  and  thereupon  the  final  decision  will  be 
reached  about  the  type  to  be  adopted.  A  small  mountain  road 
in  the  Pyrenees  (27  km  or  16  miles)  will  also  be  operated 
with  single-phase  current  at  6000  volts;  before  deciding  on  the 
single-phase  system,  experiments  had  been  made  with  direct 
current.  An  electric  road  55  km  in  length  (33  miles)  is  to  be 
opened  at  the  end  of  September  from  Ville  Tranche  to  Bourg 
Madame;  it  contains  considerable  grades  passing  over  a  moun¬ 
tain.  It  will  be  operated  by  the  third-rail  system  with  direct 
current  at  850  volts.  The  energy  is  supplied  from  a  water¬ 
power  station  at  20,000  volts. — Elek.  Zeit.,  Sept.  16. 

Mountain  Railway. — An  illustrated  description  of  the 
Monthey-Champery  railway.  This  railway  in  the  Savoy  Alps 
is  seven  miles  long,  and  is  operated  electrically  with  a  com¬ 
bination  of  adhesion  wheels  and  rack  gears.  It  traverses  some^ 
beautiful  scenery  in  the  mountains  and  to  reach  the  summit  at 
Champery  grades  as  high  as  13  per  cent  on  the  rack  sections 
and  5  per  cent  on  the  adhesion  sections  are  used. — Elec.  Rail. 
Journal,  Sept.  25- 

Electrolytic  effects  of  Earth  Currents. — An  editorial  pointing 
out  that  in  the  United  States  occasionally  considerable  trouble 
is  experienced  from  the  stray  currents  from  the  rails  of  tram¬ 
way  systems,  resulting  in  the  corrosion  of  water  pipes.  In 
England  there  is  no  such  trouble,  since  “the  Board  of  Trade 
has  very  stringent  rules  on  the  question.  Not  only  is  the  pres¬ 
sure  between  an  earthed  return  and  any  neighboring  pipe  limited 
to  a  maximum  of  4.5  volts  if  the  return  is  positive,  and  to  a 
pressure  equivalent  to  that  required  for  the  electrolysis  of 
water  in  case  the  earth  return  is  negative,  but  the  drop  along 
the  track  is  limited  to  7  volts.”  These  regulations  have  been 
found  to  be  extremely  effective  in  practice,  notwithstanding  the 
fears  of  many  engineers  that  water  pipes  and  gas  pipes  would 
suffer  unduly  through  the  advent  of  electric  tramways.  Refer¬ 
ence  is  then  made  to  the  case  of  Peoria,  Ill.,  which  is  “remark¬ 
able  not  merely  from  the  electrolytic  point  of  view,  but  as  an 
example  of  the  characteristic  way  in  which  legal  matters  are 
handled  in  America.”  Another  case  in  Winnipeg  is  also  re¬ 
ferred  to:  “It  is  clear  that  the  amount  of  money  invested  in  a 
tramway  system  can  be  brought  down  to  a  minimum  if  elec¬ 
trolytic  troubles  are  neglected,  but  in  such  cases  the  business 
of  transportation  is  carried  on  irrespective  of  the  rights  of 
existing  interests.  This  latter  point  seems  not  to  be  fully  appre¬ 
ciated  in  America,  or  surely  legislative  steps  would  have  been 
taken  long  ago  to  put  electric  traction  on  a  proper  basis  so 
that  no  material  harm  should  result.” — Lond.  Electrician, 
Sept.  17. 

Electrolysis  by  Stray  Currents. — L.  Herdt. — His  report  on  the 
causes  of  the  electrolysis  of  water  mains  and  telephone  cables 
in  Winnipeg,  which  has  resulted  in  considerable  trouble.  The 
electrolysis  is  attributed  to  stray  currents  from  the  Winnipeg 
electric  railway  system  consequent  upon  poor  bonding  of  the 
rails,  insufficient  section  of  the  return  feeders,  and  the  fact 
that  the  whole  of  the  current  is  taken  from  a  single  substation 
fed  from  a  large  water-power  station.  The  author  recommends 
the  immediate  rebonding  of  the  rails  and  the  construction  of 
three  substations,  besides  an  increase  in  the  section  of  one  of 
the  return  feeders.  Frequent  inspection  in  the  track  returns 
is  also  insisted  on. — Lond.  Elec.  Eng’ing,  Sept.  16. 

Inter  pole  Traction  Motors. — An  illustrated  article  on  traction 


motors  with  commutation  poles  made  by  a  British  company. 
They  are  used  in  connection  with  a  new  controller  which  per¬ 
mits  five  instead  of  the  usual  two  economical  running  positions, 
namely:  first,  full  series,  full  field;  second,  full  series,  field 
shunted  50  per  cent;  third,  full  parallel,  full  field;  fourth,  full 
parallel,  field  shunted  25  per  cent;  fifth,  full  parallel,  field 
shunted  50  per  cent.  It  is  claimed  that  with  this  system  the 
driver  has  a  better  control  over  his  car  and  that  a  considerable 
economy  in  consumption  of  energy  is  made  possible. — ^Lond. 
Electrician,  Sept.  17. 

Three-Phase  Locomotives. — Henry. — An  illustrated  descrip¬ 
tion  of  the  new  three-phase  four-speed  locomotives  for  the 
Simplon  tunnel. — L’Industrie  Elec.,  Sept.  10. 

American  Electric  Railways. — E.  Eickel. — A  paper  read  be¬ 
fore  the  Dresden  Electrical  Society  giving  a  view  of  recent 
developments  in  the  electrification  of  railways  in  the  United 
States. — Elek.  Zeit.,  Sept.  16. 

Installations,  Systems  and  Appliances. 

Automatic  Voltage  Regulation. — An  illustrated  article  on  the 
use  of  the  automatic  Thury  regulator  for  the  voltage  reg^ulation 
of  the  feeders  in  direct-current  and  alternating-current  systems. 
The  Thury  regulator  may  also  be  used  in  connection  with 
storage  batteries.  If  a  direct-current  installation  with  varying 
load  is  to  be  operated  at  constant  voltage  and  if  the  prime 
mover  which  drives  the  generator  runs  with  constant  load,  a 
storage  battery  is  connected  in  the  usual  way  in  parallel  with 
the  generator.  But  since  this  battery  is  alternately  charged  and 
discharged  its  voltage  will  increase  or  decrease,  and  in  order  to 
keep  the  voltage  of  the  network  strictly  constant  it  is  necessary 
to  employ  a  booster,  so  that  the  sum  of  the  voltage  of  the 
battery  and  of  the  booster  remains  always  exactly  equal  to 
the  constant  voltage  of  the  network.  This  voltage  regulation 
of  the  booster  is  automatically  carried  out  by  the  Thury  regu¬ 
lator. — Elek.  Zeit.,  Sept.  16. 

Electricity  in  Mines. — The  second  report  of  the  Royal  Com¬ 
mission  on  Mines  in  England,  just  issued,  recommends  the  use 
of  electricity  in  shot-firing.  Miss-fires  with  electric  detonators 
are  constantly  diminishing  and  hang-fires  are  rare;  a  5  or  10 
minutes’  interval  is  recommended  before  a  miss-shot  is  ap¬ 
proached  in  the  case  of  electric  exploders.  The  report  also  deals 
with  the  locking  and  reignition  of  safety  lamps,  and  in  an  ap¬ 
pendix  a  strong  opinion  is  expressed  that  the  person  in  charge 
of  electric  power  plant  should  have  a  certificate  of  qualification. 
Lond.  Elec.  Eng’ing,  Sept.  16. 

Battery  for  Crane  Load. — An  illustrated  note  on  a  500-amp- 
hour  battery  of  245  cells  which  is  used  with  a  crane  equipment 
at  Southampton,  supplied  with  energy  by  two  150-hp  gas-engine 
sets.  With  a  line  load  varying  between  o  amp  and  800  amp 
the  generator  load  is  maintained  practically  constant  at  180  amp. 
— Lond.  Elec.  Eng’ing,  Sept  16. 

Automatic  Starter. — R.  Edler. — The  first  two  parts  of  a  long 
mathematical  paper  illustrated  by  diagrams  and  by  numerical 
applications  on  the  load  carried  by  the  different  resistors  in  an 
automatic  motor  stator. — Elek.  und  Masch  (Vienna),  Sept. 
5  and  12. 

Wires,  Wiring  and  Conduits. 

Coils  of  Bare  Aluminum  Wire. — R.  Hopfelt. — An  account  of 
some  experiments  which  show  that  the  insulation  resistance  of 
coils  made  from  bare  aluminuqi  wire  depends  greatly  on  the 
pressure  with  which  the  turns  are  compressed  and  on  the  thick¬ 
ness  of  the  wire.  The  insulation  resistance  of  thick  wires  is 
much  higher  than  that  of  thin  wires.  This  is  thought  to  be  due 
to  the  fact  that  the  thin  wires  are  hard  drawn,  while  the  thick 
wires  are  soft.  Other  experiments  showed  that  in  water  the 
insulation  resistance  of  the  coils  is  considerably  reduced.  The 
author  makes  the  following  suggestions  on  the  manufacture  of 
reliable  and  durable  coils :  The  different  layers  of  the  windings 
should  be  separated  from  each  other  by  some  non-hygroscopic 
layers.  It  is  advantageous  to  wet  the  wire  just  before  it  is 
wound  on  the  coil.  After  winding,  the  coil  should  be  left  for 
several  days  in  air,  so  that  in  the  presence  of  moisture  the  wires 
oxidize.  They  are  then  dried  in  vacuo.  When  dry,  the  coils 
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should  be  lacquered  if  they  are  to  be  subjected  to  moisture,  or 
if  they  are  to  carry  current  only  at  intervals.  Coils  made  in 
this  way  have  the  correct  ohmic  resistance,  and  this  remains 
constant  in  service. — Elek.  Zeit.,  Sept.  16. 

Armored  Cables  for  Three-Phase  Currents. — J.  Sarolea. — 
An  article  de.scribing  experiments  on  the  circulation  of  three- 
phase  currents  in  armored  cables.  One  of  the  chief  results  of 
his  experiments  is  that  the  iron  armature  of  underground 
cables  has  somewhat  like  a  self-regulating  effect  on  the  currents 
which  pass  through  the  cable.  He  finally  refers  to  a  mistake 
which  is  often  made  in  three-phase  four-wire  systejns.  It  is 
often  found  that  when  a  series  of  lamps  connected  to  one  phase 
is  lighted  there  is  a  considerable  voltage  drop  on  this  and  an¬ 
other  phase  and  a  rise  of  voltage  on  the  third  phase.  This 
effect  is  due  not  to  the  distributing  network,  but  to  an  im¬ 
proper  use  of  the  transformers.  They  should  be  specially 
wound  or  simply  connected  in  delta  on  the  primary  side  and  in 
star  on  the  secondary  side,  but  not  in  star  on  the  primary  and  in 
star  on  the  secondary. — La  Lumiere  Elec.,  Sept.  ii. 

Electrophysics  and  Magnetism. 

Damping  Windings  on  Direct-Current  Magnets. — K.  W. 
Wagner. — The  conclusion  of  his  mathematical  paper  on  the 
way  in  which  the  damping  winding  placed  on  a  direct-current 
magnet  acts.  In  general,  when  the  circuit  of  the  magnet  coil 
is  suddenly  broken,  the  current  continues  to  oscillate  for  a 
certain  time  according  to  a  law  similar  to  that  of  a  damped 
pendulum,  so  that  the  coil  capacity  which  may  be  imagined  to 
be  concentrated  at  the  two  terminals  causes  alternating  charges 
and  discharges.  The  effect  of  the  damping  coil  is  that  the  fre¬ 
quency  of  the  oscillations  is  higher  than  without  damping  coil, 
and  it  is  the  higher  the  less  the  stray  flux. — Elek.  und  Masch 
(Vienna),  Sept.  5. 

Sulphur  Insulation. — F.  W.  Bates. — An  abstract  of  a  paper 
read  before  the  British  Association  on  the  effect  of  light  on 
sulphur  insulation.  During  a  series  of  experiments  on  the 
ionization  of  the  air  in  closed  vessels  the  writer  used  an  elec¬ 
troscope  in  which  the  leaf  system  was  supported  on  sulphur 
insulators.  In  these  experiments  considerable  amounts  of  leak¬ 
age  were  found  when  intense  light  was  falling  on  the  leaf  sys¬ 
tem.  The  conclusions  of  the  author  are  that  sulphur  in  the 
presence  of  light  becomes  to  a  slight  degree  a  conductor  of 
electricity,  and  the  greater  the  intensity  of  the  light  the  greater 
the  conductivity.  Further,  the  leak  due  to  ionization  is  less 
than  that  due  to  the  increase  in  the  conductivity  of  the  sulphur, 
even  when  exposed  to  ordinary  daylight.  It  is  necessary,  there¬ 
fore,  that  great  care  should  be  taken  when  measuring  small 
electrical  charges  with  instruments  having  sulphur  insulation  to 
keep  light  from  falling  on  the  sulphur.  A  series  of  preliminary 
investigations,  in  which  amber  and  ebonite  were  used  as  insu¬ 
lators,  indicated  a  slight  increase  in  the  conductivity  of  ebonite 
in  strong  sunlight,  but  amber  did  not  show  any  effect. — Lond. 
Electrician,  Sept.  17. 

Radio-Activity. — Two  papers  read  before  the  French  Academy 
of  Sciences.  M.  Kernbaum  discusses  the  chemical  action  of  the 
penetrating  rays  of  radium  on  water,  resulting  in  the  forma¬ 
tion  of  hydrogen  peroxide.  T.  Bialobjeski  discusses  the  action 
of  alpha  rays  on  solid  dielectrics. — LTndustrie  Elec.,  Sept.  10. 

Positive  Electricity — An  account  of  a  discussion  before  the 
British  Association,  opened  by  an  address  of  J.  J.  Thomson  on 
the  question  whether  there*  is  a  definite  unit  of  positive  elec¬ 
tricity.  In  summing  up  the  experimental  results  he  dealt  espe¬ 
cially  with  canal  rays.  Rutherford  and  others  participated  in 
the  discussion. — Lond.  Electrician,  Sept.  17. 

Electrochemistry  and  Batteries. 

Electrode  Losses  in  Electric  Furnaces. — C.  Hering. — A  long 
article  in  which  the  author  develops  the  following  laws  of  elec¬ 
trode  losses  in  electric  furnaces.  There  are  two  kinds  of  losses : 
the  loss  due  to  conduction  from  the  hot  to  the  cold  end  and  the 
Joulean  heat  loss.  The  combined  loss  through  the  cold  end  of 
an  electrode  is  equivalent  to  the  sum  of  the  loss  by  heat  con¬ 
duction  alone  (when  there  is  no  current),  and  half  the  PR  loss. 
This  combined  loss  will  be  least  when  the  loss  by  heat  con¬ 


duction  alone  is  made  equal  to  half  the  PR  loss;  the  total  loss 
will  then  be  equal  to  the  PR  loss  and  no  heat  will  be  conducted 
from  the  interior  of  the  furnace.  This  minimum  loss  is  de¬ 
pendent  only  on  the  material,  current  and  temperature,  but  not 
on  the  absolute  dimensions;  it  merely  fixes  the  relation  of  the 
cross-section  to  the  length,  but  leaves  a  choice  of  either.  Hence, 
for  economy  of  electrode  material,  the  length  should  be  made 
as  short  as  practical  considerations  permit.  The  ratio  of  cross- 
section  in  square  inches  to  length  in  inches  for  which  the  elec¬ 
trode  loss  becomes  a  minimum,  is  given  by  the  formula 

0.3456 

where  1  is  the  current  in  amperes,  r  the  electric  resistivity  in 
ohms  per  cubic  inch,  k  the  heat  conductivity  in  grain  calories  per 
second  per  cubic  inch,  and  T  the  temperature  difference  between 
the  hot  and  the  cold  end.  For  each  material  there  is  a  definite 
minimum  loss  of  electrode  voltage  which  depends  only  on  the 
temperature  and  is  independent  of  the  dimensions  or  the  normal 
current  for  which  the  furnace  is  designed.  Hence,  the  best  pos¬ 
sible  electrode  efficiency  for  any  material  may  be  determined 
from  the  total  voltage  of  the  furnace,  and  this  minimum  volt¬ 
age,  due  to  the  material  and  the  temperature,  is  independent 
of  the  dimensions.  The  heat  gradient  of  the  combined  flow  is 
equal  to  the  sum  of  the  heat  gradients  of  the  individual  flows. 
The  theory  is  given  in  full  and  illustrated  by  diagrams. 
numerical  calculation  is  carried  out  for  graphite  and  carbon. — 
Electrochem.  and  Met.  Industry,  October. 

Electrochemistry  at  the  British  Association. — A  report  of  a 
number  of  papers  presented  at  the  recent  meeting  of  the  British 
Association.  Abstracts,  are  given  of  the  paper  by  C.  J.  J.  Fox 
on  the  constancy  of  the  hydrogen  gas  electrode ;  by  T.  M.  Lowry 
on  a  new  method  of  producing  a  cadmium  arc  for  polarimetric 
work;  and  of  a  report  of  the  committee  on  electro-analysis. — 
Lond.  Electrician,  Sept.  17. 

Units,  Measurements  and  Instruments. 

Measuring  Magnetic  Fluxes. — Voege. — While  the  bismuth  coil 
permits  the  measurement  of  magnetic  fluxes  above  1000  gauss  in 
a  relatively  simple  and  exact  manner,  measurements  of  weaker 
fluxes,  such  as  the  stray  fluxes  of  machines  and  apparatus,  are 
more  difficult.  The  author  has  devised  an  instrument  in  which 
the  fluxes  to  be  measured  deflect  a  magnetic  needle,  but  the  lat¬ 
ter  is  brought  back  to  its  original  position  by  means  of  an  auxil¬ 
iary  magnetic  flux  which  is  measured  in  a  simple  way.  In  Fig. 

1,  the  short  magnetic  needle  M  is  connected  with  a  spiral  spring 
S  in  such  a  way  that  the  needle  is  held  in  a  constant  position  ir¬ 
respective  of  gravity  and  earth  magnetism.  The  needle  Z  thus 
points  always  toward  the  zero  point.  The  instrument  contains 
a  coil  Sp  through  which  the  current  i  passes;  the  latter  is  regu¬ 
lated  by  the  resistor  w,  and  can  be  measured  by  the  galvanom¬ 
eter  G.  The  instrument  is  placed  on  a  support  as  shown  in  Fig. 

2,  so  that  the  instrument  can  be  easily  turned  in  any  direction. 
It  is  so  adusted  that  the  black  strip,  and  thereby  the  plane  of 
the  windings  of  the  coil,  is  perpendicular  to  the  direction  of  the 
flux  Ft  to  be  measured.  The  magnetic  needle,  which  is  deflected 
by  this  flux,  is  now  brought  back  to  zero  by  means  of  an  exactly 
opposite  magnetic  flux  produced  by  the  coil.  In  this  case  there 
is  equilibrium  between  the  forces  acting  on  the  magnetic  needle 
and  CiFiM  =  CjF-M,  where  M  is  the  magnetism  of  the  needle 
and  Ft  and  Ft  are  the  two  fluxes  intensities.  We,  therefore,  get 
Ft  =  C1F2,  and  since  Fj  =  Cti,  the  flux  to  be  measured  is 
Ft  =  Cl.  That  is,  it  is  proportional  to  the  current  i  measured  by 
the  galvanometer.  The  magnetism  of  the  needle  does  not  need 
to  be  constant  and  has  no  further  effect  on  the  measurement, 
while  the  directive  force  of  the  spiral  spring  permits  an  easy  and 
quick  adjustment.  Without  the  same  an  adjustment  to  zero 
would  be  impossible,  since  with  the  slightest  change  of  the 
auxiliary  flux  the  needle  is  deflected  to  one  or  the  other  side. 
The  constant  C  needs  to  be  determined  only  once,  since  experi¬ 
ments  have  shown  that  the  readings  are  proportional  to  the  flux 
within  the  widest  limits.  By  properly  selecting  the  length  of  the 
magnetic  needle  and  the  dimensions  of  the  coil  Sp  it  is  easy  to 
render  the  instrument  suitable  for  measuring  fluxes  from  I  to 


Conference  on  Electrical  Units  and  Standards,  held  last  October 
in  London.  He  speaks  sarcastically  about  the  two  zeros  added 
to  the  figure  of  the  chemical  equivalent  of  silver  (0.00111800) 
and  thinks  that  it  is  not  necessary  to  put  them  into  the  law.  He 
speaks  of  the  London  conference  as  the  Two  Zero  Conference. 
In  his  opinion  the  absolute  system  should  be  mentioned,  and  the 
amount  of  tolerance  permissible  in  standards  supposed  to  con¬ 
form  with  the  decision  of  the  conference  should  be  defined. — 
Lond.  Elec.  Eng’ing,  Sept.  16. 

Reactance  Coil. — R.  Livingstone. — An  article  on  a  new  type 
of  reactance  coil  in  which  it  is  suggested  to  place  the  coil  around 
the  air-gap  as  shown  in  Fig.  3.  Some  values  are  given  to  show 
that  when  the  coil  is  round  the  gap,  there  is  no  external  leakage 
so  long  as  the  iron  is  not  saturated ;  but  when  the  coil  is  round 


100  gauss.  The  compensating  currents  corresponding  to  these 
fluxes  are  between  0.002  amp  and  0.3  amp.  A  suitable  measuring 
instrument,  a  regulating  resistor  of  about  1000  ohms,  and  some 
storage  cells  are  probably  available  in  any  laboratory.  When 
such  an  instrument  is  to  be  used  frequently  for  flux  measure¬ 
ments,  the  galvanometer  is  suitably  calibrated  directly  in  gausses. 
— Elek.  Zeit.,  Sept.  16. 

Standardisation. — O.  Higman. — A  paper  read  before  the  En- 
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the  yoke  and  the  iron  unsaturated  only  40  per  cent  of  the  lines 
go  through  the  gap,  and  the  remaining  60  per  cent  are  leakage 
lines  external  to  the  iron  core.  Since  the  design  shown  in  the 
illustration  has  practically  no  external  field,  the  metal  cases  can 
be  made  quite  small,  and  a  case  of  iron  will  not  increase  the 
choking  effect. — Lond.  Electrician,  Sept.  17. 

Electrolytic  Meters. — A  note  on  a  recent  British  patent  of 
W.  B.  Thorpe  (865,  1908;  Sept.  9,  1909).  In  electrolytic  meters 
of  the  type  in  which  acidulated  water  is  decomposed  by  the 
passage  of  the  current  into  oxygen  and  hydrogen,  which  are  re¬ 
combined  after  definite  amounts  have  been  evolved,  inaccura¬ 
cies  have  been  caused  by  the  gases  leaking  past  the  mercury 
column  in  the  center  of  the  tube  to  the  part  beyond,  and  by  air 
passing  in  the  reverse  direction,  owing  to  the  differences  of 
pressure.  In  the  present  construction,  one  or  more  rings  of 
platinum  are  fused  into  the  wall  of  the  tube,  and  these  make  a 
gas-tight  joint  with  the  mercury  column.  Further,  the  mer¬ 
cury  column  is  connected  to  the  negative  pole  of  a  source  of 
e  m.f.  to  prevent  oxidation  of  the  surface,  and  to  avoid  the 
evolution  of  gas  at  the  surface,  the  column  offering  a  high  re¬ 
sistance  when  electrically  connected  to  the  anode  in  the  cell  by 
a  capillary  thread  of  mercury.  An  electromagnetic  device  for 
registering  the  successive  explosions  is  also  described  in  this 
specification. — Lond.  Elec.  Eng’ing,  Sept.  16. 

Telegraphy,  Telephony  and  Signals. 

Telephone  Transmission. — F.  Breisig. — An  article  criticising  a 
recent  paper  by  L.  Cohen  on  the  influence  which  instruments  at 
the  ends  of  a  telephone  line  have  on  telephonic  transmission. 
The  present  author  endeavors  to  show  that  the  general  formulas 
of  Cohen  are  not  new  in  principle.  Though  he  admits  that  they 
are  accurate,  he  thinks  they  are  so  complicated  and  unhandy  that 
in  their  application  by  Cohen  himself  to  numerical  examples 
several  mistakes  have  occurred.  The  author  concludes  that 
Cohen’s  calculations  do  not  prove  his  conclusion  that  the  con¬ 
nection  of  a  telephone  to  the  line  has  no  influence  on  the  trans¬ 
mission. — Elek.  Zeit.,  Sept.  16. 

“Multitonic”  Telegraphy. — Henry. — .A^n  illustrated  article  on 
the  “multitonic”  telegraph  system  of  Raymond  Barker.  The 
system  is  based  essentiallly  on  the  use  of  two  armatures  vibrat¬ 
ing  with  the  different  frequencies  and  thereby  sending  alternat¬ 
ing  currents  of  two  different  frequencies  over  the  line.  These 
are  received  in  the  form  of  two  notes  of  high  and  low  pitch,  re¬ 
spectively,  in  a  telephone  receiver.  They  replace  the  dash  and 
dot  of  the  Morse  system. — L’Industrie  Elec.,  Sept.  10. 

C  R  Law. — B.  Gati. — A  mathematical  paper  on  the  “C  R  law” 
and  high-speed  cable  telegraphy,  with  special  reference  to  the 
general  formulas  of  A.  E.  Kennedy.  In  making  his  numerical 


FIG.  I. — diagram  of  connections. 

gineering  Section  of  the  British  Association  on  “International 
Electrical  Standardization.”  The  author  gives  a  review  of  the 
program  of  the  work  of  the  International  Electrotechnical  Com¬ 
mittee.  “Although  it  would  be  an  extremely  difficult  task  to 
obtain  an  agreement  upon  an  international  system  of  symbols, 
there  is  no  doubt  that  agreement  on  small  general  principles 


FIG.  2. — INSTRUMENT  FOR  MEASURING  MAGNETIC  FLU.XES. 

can  be  arrived  at  and  general  agreement  may  even  be  reached 
upon  a  few  of  the  fundamental  letters  employed  in  common 
use.”  Before  any  question  of  international  agreement  as  to  the 
tests  of  electrical  machinery  can  be  discussed,  the  different 
nations  must  agree  upon  the  explanation  of  the  terms  in  general 
use  in  the  industry,  and,  therefore,  nomenclature  becomes  a  sub¬ 
ject  of  great  importance  to  the  progress  of  the  work.  “The 
adoption  of  an  international  system  of  nomenclature  will  mini¬ 
mize  the  difficulties  of  distance  and  language  and  greatly  assist 
in  the  comprehension  of  specifications  and,  consequently,  in¬ 
crease  economy  and  rapidity  in  production.” — Lond.  Engineer¬ 
ing,  Sept.  17. 

Standards. — A  report  of  the  British  .Association  committee  on 
practical  standards  for  electrical  measurements.  Concerning  the 
use  of  a  12.5  per  cent  amalgam  in  the  Weston  standard  cell,  it 
is  stated  that  the  limits  of  temperature  for  the  general  use  of 
a  12.5  per  cent  amalgam  are  very  nearly  12  deg.  C.  and  62  deg.  C. 
.\  10  per  cent  amalgam  may  be  used  between  o  deg.  C.  and  51 
deg.  C.  Figures  are  then  given  of  a  comparison  between  the 
resistance  standards  of  the  National  Physical  Laboratory  in 
London,  the  Bureau  of  Standards  in  Washington,  and  the 
Reichsanstalt  in  Berlin. — Lond.  Electrician,  Sept.  17. 

Electrical  Units  and  Standards. — A.  Roiti. — His  official  re¬ 
port  to  the  Italian  Minister  of  Commerce  on  the  International 
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calculations  the  author  has  used  Taltavall’s  chart  with  good  suc¬ 
cess. — Elek.  und  Masch.  (Vienna),  Sept.  12. 

Miscellaneous. 

College  Graduates. — F.  W.  Taylor. — An  address  discussing 
the  reason  why  some  manufacturers  dislike  college  graduates. 
The  speaker  insists  that  college  graduates  are  “the  finest  kind 
of  raw  material.  Take  the  average  young  man.  He  has  some 


NEW  APPARATUS 


bad  ideas,  but  all  you  have  to  do  is  to  mold  that  young  man  to 
your  needs,  give  him  character  and  common  sense,  and  when 
the  shops  begin  to  take  these  young  men  from  our  universities 
and  colleges,  particularly,  if  it  becomes  a  regular  thing,  that 
every  year  from  such  and  such  a  place  we  get  eight  or  ten  men, 
the  supply  will  not  equal  the  demand.” — Elec.  Journal, 
September. 


AND  APPLIANCES 


Motor- Driven  Warning  Signal. 

Electrical  supply  dealers  and  contractors  will  doubtless  be 
interested  in  the  motor-driven  signal  for  automobiles  and  motor- 
boats  illustrated  herewith.  That  such  a  small,  inoffensive¬ 
looking  piece  of  apparatus  can  produce  such  a  disproportionate 
amount  of  rude,  harsh,  discordant  noise  is  almost  unbelievable. 
The  mechanism  of  the  “Klaxon”  signal  consists  of  a  miniature 
motor  of  excellent  construction,  set  vertically  in  the  casing  and 
having  an  axle  running  on  steel  balls  in  a  bushed  bearing.  The 


FIG.  I.  — -MOTOR-DRIVEN  WARNING  SIGNAL. 


motor  is  provided  with  a  lubricating  system,  simple  and  prac¬ 
tically  arranged  to  put  the  oil  where  it  is  needed  and  keep  it 
away  from  the  wiring.  .\t  the  end  of  the  vertical  shaft  of  the 
motor  is  a  wheel  with  10  teeth  of  specially  hardened  steel,  and  it 
is  these  teeth  striking  against  a  shoulder  on  the  diaphragm  that 
produces  the  noise.  The  diaphragm,  which  is  in.  in  diam¬ 
eter  and  is  composed  of  prepared  steel,  is  secured  at  its  circum- 


FIG.  2. — PHANTOM  VIEW  OF  APPARATUS. 

ference  with  six  bolts  with  cork  washers.  The  motor  is  said  to 
revolve  at  the  rate  of  3000  r.p.m.,  which  results  in  30,000  vibra¬ 
tions  of  the  diaphragm  during  that  time.  These  vibrations  pass 
out  through  the  nozzle  of  the  horn  and  break  on  the  ear  with 
an  awful  roar  which  compels  attention.  The  horn  itself  is 
oval  in  shape  with  the  long  axis  vertical,  so  that  the  sound  is 
.thrown  forward.  Another  type  with  a  shorter  horn  distributes 


the  sound  in  the  vicinity  of  the  apparatus.  The  signal  is  entire¬ 
ly  self-contained  and  the  diaphragm  shuts  off  the  motor  from 
the  outside  atmosphere.  The  wiring  connections  are  made  by 
two  specially  arranged  binding  posts  on  the  base  of  the  motor 
casing;  and  water,  dust  or  dirt  cannot  reach  the  working  parts. 
The  motor  casing  is  of  mild  iron,  copper  plated  with  a  heavy 
brass  finish.  The  brush  holders  are  so  arranged  as  to  take  up 
the  wear  automatically  and  the  brushes  are  of  copper  gauze 
soaked  in  graphite  so  as  to  be  self  lubricating.  The  amount  of 
friction  between  the  revolving  toothed  wheel  and  the  shoulder 
of  the  diaphragm  is  adjustable  by  a  simple  revolution  of  the 
eccentric  sleeve  through  which  the  shaft  revolves.  The  mechan¬ 
ism  is  shown  in  the  phantom  view  given  in  Fig.  2.  The  energy 
is  supplied  from  six  to  eight  dry  batteries.  The  Lovell- 
McConnell  Manufacturing  Company,  of  Newark,  N,  J.,  is  the 
manufacturer  of  the  device. 

Mill  Motors. 


The  characteristic  features  of  steel-mill  power  service  are 
exceedingly  heavy  momentary  overloads,  severe  shocks  and 
vibration,  abnormally  rapid  acceleration,  application  of  power 
at  several  points  remote  from  one  another,  high  room  tempera¬ 
tures,  and  dust-laden  atmosphere.  Certain  operations  necessi¬ 
tate  a  reversal  when  running  at  full  speed.  Reliability  of  ser¬ 
vice  is  absolutely  essential,  as  the  various  processes  form  a 
practically  continuous  train  of  operations  and  a  breakdown 
stops  the  whole  train.  This  condition  makes  it  imperative  that 
replacement  of  damaged  parts  be  made  in  the  shortest  possible 
time. 

The  General  Electric  Company  now  manufactures  a  complete 
line  of  both  alternating-current  and  direct-current  motors  of 
especially  rugged  design  for  this  type  of  service,  the  corre¬ 
sponding  sizes  of  the  two  types  having  the  same  outline  dimen¬ 
sions  and  are  interchangeable  on  the  same  foundations.  The 
alternating-current  motors,  known  as  MI  motors,  are  standard 
at  220  and  440  volts,  three-phase,  25  cycles,  and  are  furnished 
in  sizes  from  3  hp  to  150  hp  inclusive. 

These  motors  are  built  totally  inclosed  in  horizontally  split 
steel  magnet  frames  of  octagonal  shape,  the  two  halves  being 
held  together  by  a  large  bolt  at  each  of  the  four  corners.  They 
are  supported  by  four  large  substantial  feet,  each  foot  being 
drilled  for  one  foundation  bolt. 

Each  frame  has  a  large  opening  over  the  collector  which 
provides  a  quick  and  easy  means  of  access  for  the  inspection  of 
the  brushes  and  collector  rings.  There  are  other  openings 
which  provide  additional  facilities  for  inspecting  the  motor. 

The  most  noteworthy  feature  of  the  motors  is  the  construc¬ 
tion  by  which  the  stator  winding  is  entirely  separate  from  the 
frame,  resembling  in  this  respect  the  field  coils  of  a  direct- 
current  motor.  This  construction,  together  with  a  horizontally 
split  frame,  permits  of  replacing  the  rotor  or  stator  very 
quickly  and  renders  it  necessary  to  keep  only  spares  of  the 
parts  most  liable  to  damage  in  stock.  Fig.  i  illustrates  the 
manner  in  which  the  upper  half  of  the  frame  is  removed  and 
the  rotor,  stator  and  bearings  lifted  out  for  inspection  or  re¬ 
pairs.  In  making  replacements  it  is  not  necessary  to  make  any 
disconnections  inside  of  the  motor  frame. 

The  stator  is  built  up  in  the  form  of  a  hollow  cylinder,  form- 


The  brush-holder  studs  are  of  steel,  are  exceptionally  large, 
and  are  screwed  into  the  frame.  Heavy  coiled  phosphor-bronze 
springs  maintain  practically  uniform  tension  over  their  entire 
working  range  and  permit  a  large  amount  of  wear  of  the 
brushes. 

The  journals  are  exceptionally  large,  affording  ample  bearing 
surface.  The  armature-bearing  housings  are  a  part  of  the 
frame  castings.  The  bearings  are  furnished  for  either  oil-ring 
or  waste  lubrication.  To  change  from  one  form  of  lubrication 
to  the  other  it  is  necessary  to  change  only  the  upper  half  of  the 
lining.  The  two  halves  of  the  lining  are  bolted  together  and  a 
wrought-iron  bail  is  cast  in  the  upper  half,  providing  an  easy 
means  of  handling  the  armature,  as  shown  in  Fig.  i.  The 
armature-end  thrust  is  transmitted  directly  to  the  frame  by  a 
shoulder  in  the  bearing  lining. 

The  countershaft  brackets  are  cast  with  the  lower  half  of  the 
frame  and  are  heavily  ribbed.  The  caps  are  bolted  to  th*  brack¬ 
ets.  Linings  for  minimum  standard  countershaft  diameter  are 
cast  iron  babbitted,  and  for  maximum  standard  diameter  are 
malleable  iron  babbitted.  Countershaft  bearings  are  supplied 
for  waste  lubrication.  Where  motors  are  geared  it  is  an  ad¬ 
vantage  to  use,  where  possible,  a  countershaft  passing  through 
brackets  on  the  motor  frame  to  prevent  the  gear  and  pinion 
from  springing  apart  under  heavy  loads.  The  rotor  shafts  are 
exceptionally  heavy  and  have  pinion  extensions  at  both  ends. 
They  can  be  replaced  without  disturbing  connections.  The 
pinions  are  made  of  the  highest  grade  of  hammered  steel  and 
Each  half  of  the  frame  has  several  ribs  extending  lengthwise  gears  of  cast  steel.  The  gear  cases  can  be  used  at  either  end 

which  are  bored  to  the  diameter  of  the  stator  and  are  equal  in  of  the  motor  and  are  bolted  to  webs  on  the  lower  housing  of 

length  to  the  distance  between  its  end  flanges.  When  the  stator  the  armature  bearing  and  countershaft  bracket, 
is  lowered  into  the  frame  and  the  upper  half  of  the  frame  bolted  In  order  to  adapt  this  type  of  motor  to  crane  service,  the 

on,  these  ribs  automatically  center  it  and  prevent  end  motion.  3-hp,  7-hp,  i2-hp  and  20-hp  machines  have  been  designed  with 


ing  a  unit  entirely  separate  from  the  frame.  The  punchings  are 
assembled  on  steel  studs  which  pass  through  end  fldnges,  by 
means  of  which  the  punchings  are  clamped  tightly  together. 


FIG.  I. — METHOD  OF  HANDLING  ARMATURE  AND  FIELD  STRUCTURE, 


FIG.  2.— COMTONENT  PARTS  OF  INDUCTION  MOTOR. 


a  view  to  facilitating  the  replacement  of  the  armature  in  either 
of  two  ways.  These  machines  have  circular  frame  heads  at 
both  ends,  the  frame  and  frame  heads  both  being  split.  This 
construction  admits  of  the  removal  of  the  rotor  by  removing 
the  upper  half  of  the  frame  and  lifting  it  out,  or  removing  the 


Rotation  of  the  stator  is  prevented  by  ears  projecting  from  the 
core. 

End  flanges  are  provided  which  ensure  complete  protection  to 
the  end  windings  and  permit  handling  the  apparatus  freely  with¬ 
out  damaging  the  windings.  The  stator  coils  are  form-wound, 
molded  to  exact  size  and  thoroughly  insulated  before  assembling 
on  the  core.  The  conductors  are  asbestos  insulated  and  the 
completed  coils  are  insulated  with  mica  and  woven  asbestos. 
They  are  assembled  in  open  slots  and  are  held  in  place  by  non¬ 
combustible  wedges.  This  construction  makes  it  possible  to  re¬ 
place  a  coil  very  easily  and  quickly.  The  rotor  is  builfup  on  a 
heavy  spider,  the  punchings  being  assembled  between  end  flanges 
keyed  into  place  under  heavy  hydraulic  pressure.  The  rotors 
are  bar  wound,  in  all  sizes  except  the  3  hp  and  7  hp,  in  par¬ 
tially  enclosed  slots.  In  order  that  reversals  may  be  accom¬ 
plished  in  the  shortest  possible  time  and  with  a  minimum  loss 
of  energy  in  acceleration,  the  diameter  of  the  rotor  has  been 
reduced  to  a  minimum. 

The  collector  spider  is  carried  on  an  extension  of  the  rotor 
spider,  to  which  it  is  keyed,  making  it  unnecessary  to  disturb 
any  connection  if  it  is  necessary  to  replace  the  shaft.  The  col¬ 
lector  rings  are  bolted  to  this  spider  making  their  removal  a 
very  simple  operation.  The  rings  are  of  exceptional  size  and 
the  collector  throughout  is  ruggedly  built. 


FIG.  3. — MOTOR  PARTLY  ASSEMBLED. 

head  at  either  end  and  pulling  the  rotor  out  endwise.  The  heads 
may  be  shifted  through  an  angle  sufficient  to  permit  of  the 
motor  being  installed  on  the  wall  or  ceiling.  In  these  sizes 
the  upper  half  of  the  frame  is  hinged  to  the  lower  half,  the 
hinge  block  being  bolted  to  the  frame  to  permit  of  their  re¬ 
moval  if  not  desired.  Fig.  2  shows  the  individual  parts  of  these 
motors. 
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This  type  of  motor  is  designed  for  control  by  a  rheostat  in 
the  secondary  or  rotor  circuit.  By  this  means  partial  speed 
control  can  be  obtained  and  the  motor  can  be  started  and  ac¬ 
celerated  at  practically  the  same  torque  per  ampere  as  at  full 
speed.  The  motors  have  a  maximum  torque  of  approximately 
250  per  cent  of  rated  full-load  torque,  and  are  designed  to 
carry  loads  varying  instantaneously  from  maximum  in  one  di¬ 
rection  to  maximum  in  the  other,  with  stresses  far  within  the 
safe  limit.  They  can  be  stalled  momentarily  without  injury. 

Although  these  motors  were  designed  primarily  to  meet  steel- 
mill  conditions,  they  are  especially  adapted  to  any  service  in 
which  the  cycle  of  operation  is  short  and  the  rate  of  accelera¬ 
tion  and  braking  high,  and  where  the  equipment  is  subjected  to 
rough  handling  and  forced  to  its  maximum  output. 

Testing  Switch  and  Testing  Clips. 

At  one  time  it  was  considered  sufficient  to  furnish  an  am¬ 
meter  to  indicate  the  amount  of  current  given  by  a  generator 
and  a  voltmeter  to  indicate  the  voltage.  The  practice  has  been 
steadily  growing,  however,  of  furnishing  also  wattmeters, 
power-factor  indicators,  frequency  indicators  and  other  instru¬ 
ments  with  generating  and  feeder  equipments,  until  at  the 
present  time  five  or  six  different  kinds  of  instruments  are  often 
found  on  one  board.  It  becomes  a  matter  of  importance,  there- 


These  devices  were  developed  as  the  result  of  a  wide  experi¬ 
ence  with  large  central-station  work.  They  are  easily  mounted 
either  on  a  sub-base  or  the  top  panel  of  a  switchboard. 

Toy  Transformer. 

The  toy  transformer,  shown  herewith,  made  by  the  Thordar- 
son  Electric  Manufacturing  Company,  Chicago,  represents  a 
notable  departure  from  the  old  method  of  operating  toy  and 
like  apparatus.  The  old  system  of  using  storage  or  dry  bat¬ 
teries  for  operating  toy  and  miniature  lamps  was  very  trouble¬ 
some.  Dry  batteries  are  very  easily  short-circuited  and  there¬ 
by  put  out  of  commission  at  once,  and  the  electrolyte  of  storage 
cells  is  apt  to  spill  and  ruin  clothes,  carpets  and  rugs.  _  The 
Thordarson  transformer,  on  the  other  hand,  is  merely  con¬ 
nected  directly  to  any  alternating-current  lamp  socket  and  the 
construction  is  such  that  it  is  practically  indestructible. 

.The  toy  transformer  shown  will  give  any  one  of  10  different 
secondary  potentials,  stepping  down  from  no  volts.  These 
voltages  may  be  used  singly  or  all  at  one  time,  or  two  or  more 
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FIG.  2. — DIAGRAM  OF  TRANSFORMER  CONNECTIONS. 


a  portable  instrument,  or  the  series  transformers  can  be  short- 
circuited  and  the  instruments  supplied  with  current  from  an 
independent  source.  Potential  switches  with  hard-rubber  bind¬ 
ing  post  also  serve  the  same  purpose  in  the  potential  leads.  The 
combination  of  the  potential  switches  and  testing  clips  enables 
the  station  operator  to  test  all  of  his  instruments  at  any  time 
easily  and  without  disturbing  any  of  the  permanent  wiring. 


a  i6-cp  lamp,  and  are,  therefore,  operated  at  very  slight  ex¬ 
pense.  The  arrangements  for  obtaining  the  different  voltages 
are  extremely  flexible  and  simple.  The  plug  contact  makes  a 
safe  and  sure  connection  and  may  be  instantly  disconnected. 
With  reasonable  care  the  transformer  should  last  indefinitely. 
The  windings  are  so  arranged  that  it  will  run  on  a  short- 
circuit  for  some  little  time  without  any  harmful  effects. 


FIG.  3 


. — CONSTRUCTIONAL  DIAGRAMS  OF  TESTING  SWITCH  AND  TEST¬ 
ING  CLIPS. 


FIGS.  I  AND  2. — TESTING  SWITCH  AND  TESTING  CLIPS. 

fore,  that  these  numerous  instruments  be  so  arranged  that  they 
can  easily  be  checked  up  and  tested. 

Realizing  the  necessity  of  being  able  to  do  this  from  the 
front  of  the  switchboard  without  disturbing  the  permanent  in¬ 
strument  wiring  in  any  way,  the  Condit  Electrical  Manufactur¬ 
ing  Company  has  developed  a  scheme  of  testing  switches  and 
testing  clips  for  use  with  alternating-current  instruments.  As 
shown  by  the  accompanying  illustrations,  these  testing  clips  con¬ 
sist  of  a  series  of  flat  plates  fastened  with  screws  and  con¬ 
nected  in  the  secondary  of  the  series  transformers,  these  plates 
being  so  arranged  that  the  instruments  can  be  put  in  series  with 


FIG.  I. — TOY  TRANSFORMER. 

voltages  may  be  used  at  the  same  time.  As  the  secondary 
windings  are,  of  course,  entirely  separate  from  the  primary 
and  are  thoroughly  insulated,  there  is  no  chance  of  disagreeable 
electric  shock.  Any  inexperienced  boy  may  readily  use  the 
transformer  by  following  the  instructions,  and  become  familiar 
with  the  different  circuits  in  a  few  moments. 

These  transformers  consume  on  an  average  less  current  than 
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for  preparing  an  entire  dinner.  A  range  of  three  heats  allows  a 
satisfactory  regulation  of  the  thermal  effect. 

Disk  stoves  are  rapidly  being  adopted  for  small  households. 
These  stoves  are  remarkably  quick  and  efficient,  being  of  the 
encased-disk  unit  type.  .  These  new  stoves  are  able  to  operate 
at  a  much  greater  activity  (watts  per  square  inch)  for  a  given 
size  than  has  been  possible  heretofore  with  electric  stoves. 
This  is  due  not  only  to  radical  improvements  in  the  design  or 
application  of  the  heating  elements,  but  also  to  the  material 
and  construction  of  the  heating  element  itself. 


The  toy  transformer  will  operate  all  classes  of  electrical  toys, 
such  as  small  motors,  electrical  trains,  bells,  buzzers,  electric 
engines,  miniature  lamps,  etc.  Another  feature  is  that  all  small 
direct-current  battery  apparatus  that  do  not  require  more  than 
5C  watts  may  be  operated  with  a  toy  transformer  on  an  alter¬ 
nating  current  without  any  change  in  the  winding  or  connec¬ 
tions. 

The  same  company  makes  a  similar  transformer  for  Christ¬ 
mas  tree-lighting,  in  small  and  large  capacities,  and  for  6  volts 
or  14  volts.  By  using  these  transformers  expensive  series  wind¬ 
ing  is  eliminated,  as  the  winding  is  arranged  to  cut  down  the 
no  volts  to  a  low  voltage  for  multiple  lighting,  which  any 
amateur  can  easily  wire  at  a  low  cost. 


Armature  Controller 


The  accompanying  illustration  shows  a  Ward  Leonard  re¬ 
versing  armature  controller  with  overload  and  no-voltage 
release.  The  circuit  is  not  made  or  broken  upon  the  sliding 


Electrically  Heated  Devices  for  Holiday 
Trade. 


Electrically  heated  devices  have  passed  the  experimental 
stage  and  are  now  well  established  as  part  of  the  equipment  of 
a  modern  household,  largely  owing  to  their  superiority  as  to 
cleanliness,  convenience  and  attractiveness.  An  impetus  has 
been  given  the  sale  of  the  popular  household  devices,  such  as 
percolators,  chafing  dishes,  tea  kettles,  etc.,  owing  to  the  large 
choice  of  designs  now  available.  Hitherto  manufacturers  have 
taken  one  or  two  styles  of  heating  devices  and  equipped  them 
electrically.  Arrangements  have  now  been  tnade  with  a  large 


Tantalum  Lamp  for  Direct-Current  Street 
Railway  Service. 


FIGS.  I,  2  AND  3. — CIGAR  LIGHTER,  PERCOLATOR  AND  WATER  HEATER. 


manufacturer  to  equip  his  most  popular  and  attractive  designs  The  engineering  department  of  the  National  Electric  Lamp 
with  General  Electric  units,  and  a  choice  of  30  designs  and  fin-  Association,  Cleveland,  Ohio,  realizing  the  great  possibilities 

ishes  of  electric  percolators,  tea  kettles  and  chafing  dishes  will  of  the  tantalum  lamp  for  street-railway  lighting,  early  began 

be  ready  for  the  holiday  trade.  the  development  of  this  application,  and  many  months  ago 

There  are  a  number  of  novelties  in  the  electric  heating  line,  placed  trial  installations  in  several  large  cities, 

prominent  among  which  is  the  new  radiant  toaster,  with  which  The  results  of  these  tests  fully  demonstrated 

toast  may  be  made  on  the  dining  table,  at  the  bedside  or  wher-  the  value  of  the  tantalum  lamp  for  direct-cur- 

ever  electricity  is  available  aiid  the  whole  operation  is  visible.  rent  railway  service,  and  its  manufacture  for 

Turn  the  switch  and  the  wire  heats  up  to  a  white  heat  im-  this  purpose  has  followed.  In  a  recent  edi- 

niediately  and  the  toasting  process  is  at  all  times  under  con-  torial  in  these  columns  it  was  pointed  out  that 

trol.  The  electric  cigar  lighter  is  a  very  attractive  device.  the  present  commercial  tantalum  is  decidedly 

The  continuous  pendant  type  is  intended  for  continuous  service  purer  than  that  obtained  at’  first  and  also  more 

uniform  in  quality;  and  that  the  tensile 

.  strength  of  the  commercial  wire  now  rises  to 

r  I  B  S .  !  -  '8  57  tons  per  square  inch,  which  is  comparable 

T  hI  111'  strength  of  the  best  steel  wire.  Improve- 

11  H  1  B  I  talents  in  the  manufacture  of  tantalum  metal 

above  noted,  as  well  as  other  advances 
have  enabled  the  manufacture  of  a 

^  tantalum  filament  which  now  meets  all  of  the  severe  require 

ments  of  railway  service. 

The  development  work  done  by  the  engineering  department 
in  cigar  stands  and  similar  places  and  operates  an  entire  day  at  has  been  placed  at  the  disposal  of  all  the  member  companies  of 
a  cost  of  less  than  2  cents.  the  National  Electric  Lamp  Association,  which  advocates  the 

The  new  design  of  General  Electric  water  heater,  shown  in  new  tantalum  lamp  as  a  substitute  in  direct-current  street-rail- 

the  accompanying  illustration,  will  be  found  of  great  useful-  way  service  for  the  4-watt  carbon  railway  lamp.  As  now 

ness  in  a  thousand  different  ways.  It  may  be  used  as  a  milk  manufactured  by  the  member  companies  of  the  association,  the 

warmer,  egg  boiler  or  for  heating  liquids  generally.  It  is  made  lamp  operates  at  2.3  watts  per  candle-power,  and  gives  a  satis- 

of  copper,  heavily  riveted  and  is  available  in  pint  and  quart  factory  life  even  on  fluctuating  railway  voltages.  It  is  made 

sizes.  A  larger  size  of  heater  for  2  qt..  4  qt.  or  6  qt.  is  suitable  in  two  sizes — 16  cp  and  32  cp. 
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4.  The  strength  of  the  tantalum  filament  and  the  clamped 
joints  of  the  lamp  fit  it  admirably  for  withstanding  the  shaking- 
up  which  a  railway  lamp  has  usually  to  undergo. 


before  shipment,  and  its  ultimate  mechanical  strength  is  upward  hung  on  short  spiral  springs.  Fig.  2  shows  the  manner  in  which 

of  30,000  lb.  in  tension.  It  is  applicable  for  service  voltages  up  the  buffer  plate  which  keeps  the  lamp  socket  in  alignment  is 

to  12,000,  and  for  mechanical  strains  up  to  one-third,  or  in  supported.  Between  this  buffer  plate  and  the  plate  which  sup- 

special  cases  one-half,  of  the  ultimate  strength.  The  construe-  ports  the  lamp  socket  rubber  balls  are  placed  for  a  cushioning 

tion  is  shown  in  Fig.  i.  A  pull  on  the  eyebolts  acts  directly  on  effect.  The  lamp  support  is,  therefore,  entirely  independent 

the  insulating  cone  to  produce  compression.  This  cone  is  con-  of  the  outer  shell  which  supports  the  reflector. 


FIGS.  I  AND  2. — CROSS-SECTION  VIEWS  OF  TUNGSTEN  LAMP  HANGER. 


FIG.  2. — WOOD  STRAIN  INSULATORS. 


The  chief  advantages  claimed  for  the  new  lamp  over  the 
carbon  lamp  are  as  follows: 

1.  Comparative  freedom  from  flickering  under  varying  volt¬ 
age  and  from  excessive  dimming  at  points  of  low  line  potential. 

2.  Small  cost  of  operation  both  in  energy  consumption  and 
renewals. 

3.  Small  current  consumption,  thus  increasing  the  net  effi¬ 
ciency  of  the  generating  apparatus,  especially  during  rush 
hours  when  its  full  capacity  is  most  needed;  27.2  watts  are 
saved  at  every  socket  when  a  i6-cp  carbon  lamp  is  replaced  by 
a  tantalum  street-railwav  lamo  of  eaual  candle-oower. 


structed  of  sheet  mica  under  heavy  pressure,  and  will  with¬ 
stand  a  heavy  stress.  The  outside  tube  is  of  porcelain,  and 
being  20  in.  long,  offers  ample  creepage  distance  in  any  weather. 
It  has  no  fragile  petticoats  and  is  quite  inconspicuous.  The 
porcelain  acts  only  as  a  weather  seal  and  is  relieved  of  any 
mechanical  strain. 

The  line  of  high-potential  insulators  includes  disk  and  skirt 
types  which  are  claimed  to  excel  all  others  in  their  respective 
classes.  The  line  of  low-voltage  strain  insulators  includes 
“Globe,”  “Giant”  and  “Brooklyn”  types,  which  have  been  found 


FIG.  3. — CONSTRUCTION  DETAILS  OF  WOOD  STRAIN  INSULATORS. 


FIG.  I. — PART  SECTION  VIEW  OF  HIGH-TENSION  STRAIN  INSULATOR. 


voltages  ranging  from  150  volts  to  11,000  volts.  For  higher 
potentials,  they  may  be  connected  end-to-end  in  series.  The  con¬ 
struction  of  these  insulators  possesses  many  inherent  advan¬ 
tages,  among  which  are  low  first  cost  and  long  life.  The  metal 
parts  are  furnished  in  a  galvanized  finish  which  will  withstand 
any  atmospheric  conditions,  and  the  wood  parts  are  especially 
treated  and  sealed  to  render  them  thoroughly  moisture-proof. 

The  end  caps  are  secured  to  the  body  by  being  pressed  around 
the  taper  sheets  on  the  ends  of  the  wood.  This  method  of 
securing  the  caps  insures  a  reliable  joint  whose  strength  equals 
that  of  the  wood  body  or  the  metal  eye.  As  the  wood  body  is 
not  fragile  like  most  insulating  materials,  it  is  not  subject  to 
breakage  from  impact.  The  end  caps  are  provided  with  eyes, 
clovises  or  tapped  lugs,  which  adapt  the  insulator  for  dead-end, 
anchor  guy  or  steady  strain  service. 

For  high-tension  lines  the  Westinghouse  “Type  C”  insulator 
is  a  new  development.  The  insulator  is  tested  at  40,000  volts 


very  efficient  in  their  several  classes  of  service.  The  adjustable 
ties  include  two  insulated  turnbuckles.  One  has  a  porcelain 
insulator  and  the  other  has  its  eye  molded  in  a  special  com¬ 
pound.  This  is  the  same  compound  used  on  the  above-men¬ 
tioned  types,  and  combines  great  insulating  resistance  with 
stable  structure  in  the  most  extreme  climates. 


Wood  Strain  Insulators. 


Tungsten  Lamp  Hanger 


The  accompanying  illustrations  show  a  number  of  forms  of 
wood  strain  insulators  made  by  the  Westinghouse  Electric  & 
Manufacturing  Company.  These  insulators  are  designed  for  a 
working  pull  up  to  4000  lb.,  and  single  insulators  are  adapted  to 


A  flexibly  supported  socket  or  hanger  for  tungsten  lamps  has 
been  designed  by  Mr.  L.  B.  Hornbeck,  New  York  Life  Building, 
Minneapolis,  Minn.,  of  which  cross-sections  are  shown  in  Figs. 
I  and  2.  From  Fig.  l  it  will  be  seen  that  the  lamp  receptacle  is 
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THE  WEEK  IN  TRADE. 

It  is  hardly  necessary  to  reiterate  the  good  reports  that  are 
coming  from  all  quarters  in  regard  to  the  conditions  of  trade. 
The  whole  condition  might  be  summed  up  with  the  statement 
that  trade  has  at  last  resumed  its  normal  status.  In  trans¬ 
portation,  manufacture  and  commerce,  activity  has  about  re 
sumed  the  position  occupied  in  1907  and  prior  to  that  time. 
During  the  past  week  wholesalers  and  jobbers  have  been  well 
pleased  with  the  volume  of  trade.  Orders  have  been  coming  in 
quite  liberally,  and  there  have  been  quite  a  number  of  retail 
buyers  in  the  central  markets.  The  crop  movement  from  the 
West  and  the  shipment  from  the  East  of  goods  bought  in  the 
spring  for  fall  delivery  have  given  the  railroads  so  much  to  do 
that  almost  every  available  car  has  been  called  into  service. 
Reports  from  the  manufacturing  centers  show  that  develop¬ 
ments  in  these  lines  continue  to  be  almost  without  parallel. 
The  iron  and  steel  manufacturers  have  about  all  they  can  at¬ 
tend  to.  Many  orders  are  now  being  placed  for  delivery  next 
year,  and  premiums  are  still  being  demanded  for  early  deliv¬ 
eries.  Almost  as  many  men  are  at  work  in  the  Pittsburgh  sec¬ 
tion  as  were  employed  in  the  boom  times  of  1907.  This  fact, 
taken  together  with  the  prosperity  of  the  farmer,  insures  a 
healthy  retail  trade  for  the  coming  season.  The  cooler  weather, 
too,  has  added  something  to  the  volume  of  retail  trade.  The 
crop  situation  is  practically  a  thing  of  the  past.  The  maturity 
of  the  corn  crop  in  Nebraska  and  other  heavy  corn-growing 
States  without  any  damage  from  frost  practically  ends  all  un¬ 
certainty  as  to  what  the  crop  yields  will  be.  The  return  in 
money  for  the  farm  products  of  the  Middle  West  and  the 
Northwest  will  be  the  greatest  ever  known;  the  buying  power 
of  these  communities  will  therefore  be  greater  than  ever,  and 
the  outstanding  indebtedness  is  smaller  than  ever  before.  The 
cotton  crop,  as  has  been  known  for  many  months,  will  be  con¬ 
siderably  short  of  those  of  the  last  two  years,  but  the  advance 
in  price  will  bring  to  the  planters  just  as  satisfactory  returns. 
It  is  true  that  the  pickers  and  laborers  who  work  by  the  pound 
may  have  less  money  to  spend,  but  it  is  not  anticipated  that 
this  will  make  much  difference  to  the  actual  volume  of  trade. 
One  of  the  individual  features  of  the  past  week  that  is  worthy 
of  note  was  the  order  by  the  Pennsylvania  Railroad  of  200,000 
tons  of  steel  rails.  This  compares  with  an  order  last  year 
of  135,000  tons.  The  delivery  of  these  rails  will  be  made  early 
in  the  next  year.  Another  great  trunk  line  is  said  to  be  ready 
to  contract  for  250,000  tons,  and  these,  with  the  small  orders 
that  have  been  already  placed  or  are  ready  to  be  placed,  will 
keep  the  rail  mills  busy  until  next  summer.  Collections  are 
considerably  improved,  and  business  troubles  are  unimportant. 
Failures  for  the  week  ended  Sept.  30,  as  reported  by  Brad- 
street’s  were  195,  as  against  171  for  the  previous  week,  225 
for  the  same  week  in  1908,  177  in  1907,  136  in  1906,  and  189  in 
1905. 

THE  COPPER  MARKET. 

During  the  past  week  the  domestic  demand  for  copper  has 
been  quiet,  although  there  has  been  more  activity  in  Europe. 
Quotations  upon  the  New  York  Metal  Exchange  have  been 
practically  unchanged,  and  actual  sales  have  been  light.  The 
consumption  of  copper  in  the  United  States  for  the  last  nine 
months  has  been  satisfactory,  and  at  present  is  all  that  could 
probably  be  expected.  The  consumption  abroad  compares  very 
well  with  that  in  this  country.  The  trouble  with  copper  has 
been  the  enormous  production ;  this  has  far  outgrown  the 
demand.  The  movement  for  September  will  probably  show  an 
increase  in  the  surplus  supplies  of  the  world  of  about  50,000,- 
000  lb.;  half  of  this  will  be  in  the  warehouses  abroad  and  half 
in  this  country,  although  the  producers  figures  will  probably 
show  a  less  amount.  The  accumulations  of  stock  in  second 
hands  and  in  the  hands  of  actual  consumers  have  been  increas¬ 
ing.  The  imports  for  the  month  of  September  were  about 
13,000  tons,  and  the  exports,  which  were  heavily  increased  by 
the  shipments  of  the  last  few  days  of  the  month,  amounted  to 
20,057  tons.  The  total  exports  since  the  first  of  January  have 


been  225,499  tons,  as  compared  with  277,045  tons  last  year.  The 
daily  call  on  the  Metal  Exchange,  at  12 130  o’clock  Oct.  4,  quoted 
standard  copper  as  follows: 


Bid. 

Asked. 

Settling 

price. 

Spot  . 

12.40 

12.65 

October  . 

12.40 

12.65 

12.52^4 

November  . . . 

12.40 

12.65 

12.52^5 

December  . 

12.40 

12.70 

12.55 

January  . 

12.50 

12.80 

12.65 

The  London  prices  Oct.  4  were 

as  follows : 

Standard  copper,  spot . 

Standard  copper,  futures . 

Noon. 

£  s  d 
. 58  16  3 

Qose. 

£  s  d 
58  13  9 

. 59  12  6 

59  10  0 

Market  . . 

Easy. 

Sale  of  spot . 

. . .400  tons 

Sales  of  futures  . 

. . .600  tons 

Extreme  fluctuations  for  this  year : 

Standard  . 

Highest. 

.  13.00 

Lowest. 

12.52j^ 

Lake  . 

14-55 

12.55 

Electrolytic  . . 

14.25 

12.12^ 

Casting  . 

.  14-12^ 

12.00 

London,  spot . 

. .  £64  2  6 

£54  12  6 

AS  TO  ELECTRICAL  TRADE  AGREEMENTS.— A 
Philadelphia  financial  paper  last  week  printed  a  story  to  the 
effect  that  new  agreements  had  been  made  between  a  half 
dozen  of  the  principal  electrical  manufacturing  companies  of 
the  country  which  would  practically  eliminate  competition  in 
almost  every  branch  of  the  industry.  This  statement  was  sub¬ 
mitted  to  two  of  the  high  officials  of  the  General  Electric  Com¬ 
pany,  with  the  result  that  a  positive  denial  was  made  that  any 
new  agreements  had  been  entered  into.  It  was  admitted  that  the 
well  known  patent  agreements,  which  had  been  made  with  the 
Westinghouse  and  other  companies,  were  still  in  force,  and  also 
that  the  General  Electric  Company  had  secured  control  of  quite 
a  number  of  German  lamp  patents ;  but,  as  one  official  expressed 
it,  “we  are  not  making  any  trade  agreements,  the  Sherman 
Law  would  not  permit  it.  We  intend  to  do  all  the  business  we 
can,  but  we  are  not  looking  for  any  litigation.”  At  the  office 
of  the  Westinghouse  Electric  &  .Manufacturing  Company,  one 
of  the  vice-presidents  made  the  statement  that  there  was  noth¬ 
ing  in  the  report  that  new  trade  agreements  had  been  enterd 
into.  “We  do  not  think  such  a  thing  would  be  legal,”  said  he, 
“and  if  we  did  there  is  not  at  this  time  any  necessity  for  a 
trade  agreement.  All  of  the  electrical  companies  are  doing  a 
good  business,  we  certainly  are  getting  our  full  share  of  the 
orders  and  there  could  be  no  reason  at  this  time  for  taking  any 
risks  in  order  to  shut  out  the  competition  of  small  concerns. 
Just  at  present  there  seems  to  be  enough  business  for  every¬ 
body.”  The  fact  that  the  patent  agreements,  referred  to  above, 
which  were  entered  into  in  1896,  expire  next  year  probably  gave 
rise  to  the  present  story. 

HUDSON  &  MANHATTAN  RAILROAD  EARNINGS.— 
For  the  year  which  ended  March  31,  1909,  the  Hudson  &  Man¬ 
hattan  Railroad  carried  13,692,565  passengers.  This  was  only 
on  the  detached  line  running  from  Sixth  Avenue  to  Hoboken. 
It  is  estimated  that  for  the  full  year  of  operation  of  the  uptown 
and  downtown  lines  the  road  will  carry  more  than  80,000,000 
passengers.  The  operating  expenses  are  estimated  at  about 
40  per  cent,  and  the  net  earnings,  together  with  the  returns 
from  the  terminal  buildings,  are  expected  to  show  a  handsome 
return  on  the  capital  invested.  It  is  now  given  out  that  the 
statement  that  trains  would  be  run  into  Newark  over  the  Penn¬ 
sylvania  tracks  is  erroneous.  It  is  proposed  to  run  from  Hen¬ 
derson  Street,  Jersey  City,  to  Harrison,  where  the  tracks  will 
run  on  the  opposite  side  of  the  platform  to  the  Pennsylvania 
tracks,  and  passengers  bound  for  Newark  will  have  to  change 
there  to  Pennsylvania  cars. 

INTERBOROUGH  BREAKS  ALL  RECORDS.— The  travel 
over  the  Interborough  Rapid  Transit  Company’s  lines  broke 
all  previous  records  during  the  Hudson-Fulton  celebration.  On 
Saturday,  Sept.  25,  the  first  day  of  the  celebration,  the  Inter¬ 
borough  lines  carried  2,140,521  passengers,  and  on  the  follow¬ 
ing  Thursday  they  carried  2,157,989.  Each  of  these  records  was 
far  ahead  of  anything  previously  known  on  the  lines.  The 
business  for  the  week  which  ended  Oct.  2  was  the  heaviest 
week  ever  experienced  by  the  company. 
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NEW  INSULATING  WIRE  FACTORY  FOR  DIAMOND 
RUBBER  COMPANY. — The  growth  of  the  insulated-wire 
l)usiness  of  the  Diamond  Rubber  Company  has  necessitated  the 
erection  of  a  six-story  factory  building,  371  ft.  long  and  103  ft. 
wide,  which  will  be  used  principally  as  an  addition  to  the  already 
extensive  equipment  of  the  insulated-wire  and  cable  department 
of  the  company.  Although  this  department  is  but  three  years 
old,  the  original  capacity  has  been  doubled  already  three  times. 
The  equipment  is  complete  in  every  detail  for  the  manufacture 
of  all  classes  of  National  Electric  Code  black-core,  red- 
core  intermediate  compound,  30  per  cent  Para  and  high-grade 
specification  wires  and  cables;  also  lead-encased  cables  and  a 
complete  line  of  igniter  cables  for  gasoline  and  other  explosive 
engines.  The  equipment  will  include  continuous  wire-drawing 
machines  and  two  lead  presses — one  now  installed  and  the  other 
in  process  of  construction  in  Germany.  The  wire  factory  com¬ 
mands  the  resources  of  the  Diamond  Chemical  Laboratories  in 
the  compounding  of  insulation  for  high-grade  specification 
wire,  such  as  is  now  sold  for  railroad  signal  service,  to  large 
manufacturers  of  high-grade  electrical  machinery,  and  to  the 
United  States  Navy  and  the  signal  corps  of  the  United  States 
.Army. 

ELECTRIFICATION  IN  CHICAGO.— .An  ordinance  has 
been  presented  to  the  Common  Council  of  Chicago  calling 
for  the  electrification  of  all  of  the  railways  within  the  city 
limits  inside  of  two  years.  This  is  practically  regarded  by  the 
railroad  managers  as  impossible.  President  Harahan,  of  the 
Illinois  Central,  says:  “Electricity  has  not  yet  been  developed 
to  the  point  where  it  is  satisfactory  in  such  service  as  is  con¬ 
templated  by  this  ordinance.  No  system  has  yet  been  shown  to 
be  perfect.  It  is  certain  that  the  railroads  here  would  not 
attempt  to  do  one-tenth  of  what  this  ordinance  calls  for  until 
the  court  of  last  resort  had  made  it  compulsory.”  Presidents 
Ripley,  of  the  Atchison,  and  Delano,  of  the  Wabash,  say  that 
they  will  not  attempt  to  electrify  their  Chicago  city  lines  until 
they  are  forced  to  do  so  by  the  courts,  or  until  it  has  been 
shown  that  electrical  operation  is  cheaper  than  steam.  It  is 
estimated  that  the  electrification  of  the  lines  within  the  City  of 
Chicago  would  cost  at  least  $200,000,000. 

NEW  TURBINE  GEAR  PATENTS.— The  announcement 
has  been  made  that  Real  Admiral  Melville,  retired,  and  John 
H.  McAlpine,  together  with  George  Westinghouse,  have  per¬ 
fected  a  reduction  gear  transmission  by  which  the  speed  of  a 
high  power  turbine  can  be  reduced  in  marine  service  to  the  re¬ 
quired  speed  of  a  steamship’s  propeller.  It  is  claimed  that  this 
invention  will  perform  greater  service  at  a  more  economical 
rate  than  any  that  has  yet  been  devised.  The  Westinghouse 
Machine  Company,  so  it  has  been  stated  by  one  of  the  officials 
of  the  Westinghouse  enterprises,  will  have  the  exclusive  right 
to  manufacture  this  new  invention.  This  right  includes  not 
only  this  country  but  also  Europe.  The  experiments  which  led 
to  the  patenting  of  the  new  gears  were  made  at  the  shops  of 
the  Westinghouse  company  in  Pittsburgh. 

FULTON  LIGHT,  HEAT  &  POWER  COMPANY.— The 
State  Court  of  Claims  at  Albany,  N.  Y..  has  awarded  to  the 
Fulton  Light,  Heat  &  Power  Company,  of  Fulton,  N.  Y.,  $299.- 
000  damages  for  property  and  water  rights  in  the  Oswego 
River,  which  were  appropriated  by  the  State  for  a  barge  canal. 
The  company  sued  for  $3,428,028.  The  State  contested  the 
company’s  claim  on  the  ground  that  the  State  had  a  right  to 
take  all  of  the  water  it  needed  from  the  Oswego  River  with¬ 
out  compensating  the  power  companies.  The  court  decided 
against  this  contention,  but,  as  is  shown,  very  materially  re¬ 
duced  the  amount  of  damages  claimed. 

INCREASED  OUTPUT  OF  ZINC— W.  A.  Clark,  Jr.,  son 
of  former  Senator  William  .A.  Clark,  of  Montana,  has  made 
the  announcement  in  Los  Angeles  that,  after  three  years  of 
experimenting,  he  has  succeeded  in  enhancing  greatly  the  profits 
to  be  derived  from  the  operation  of  zinc  mines,  and  that  he 
has  done  this  in  the  very  heart  of  the  cooper  mining  districts 
of  Arizona  and  Montana.  Mr.  Clark  declares  that  he  can  now 
extract  zinc  from  the  ores  in  such  quantities  that  foreign  com¬ 
petition  will  hereafter  be  virtually  eliminated. 

TRACTION  EXTENSION  IN  KENTUCKY.— The  Cin¬ 
cinnati,  Louisville,  Lexington  &  Maysville  Traction  Company, 
which  proposed  to  construct  an  interurban  railway  between 
Cincinnati  and  Lexington,  and  between  Maysville  and  Louis¬ 
ville,  has  arranged  with  the  Reliance  Engineering  Company,  of 
Cincinnati,  to  design  and  construct  the  entire  system,  the  cost 
of  which,  it  is  estimated,  will  be  about  $3,000,000  The  proposed 


lines  will  be  about  200  miles  in  length,  and  work  upon  the  sur¬ 
veys  is  now  in  progress. 

NEW  TENNESSEE  TRACTION  LINE.— Preliminary  sur¬ 
veys  have  been  completed  and  rights  of  way  are  being  secured 
by  the  Westmoreland  &  Red  Springs  Railroad  Company,  of 
Lafayette,  Tenn.,  for  a  new  electric  line  which  will  extend 
from  Westmoreland,  via  Lafayette,  to  Red  Springs,  a  distance 
of  about  36  miles.  It  is  stated  that  the  railway  will  later  be 
extended  into  Kentucky,  to  connect  with  the  Queens  &  Crescent 
route. 

'ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  our  present  issue  are  an¬ 
nouncements  of  proposed  new  plans  or  considerable  extensions 
of  present  plans  at  Lenoir,  N.  C. ;  Cheyenne,  Wyo. ;  Qeveland, 
Ohio;  Astoria,  Ore.;  Detroit,  Mich.;  Madison,  Minn.;  Malden, 
Mo: ;  Helena,  Mont. ;  Clearfield,  Pa. ;  Cranbrook,  B.  C.,  Can. ; 
Orangeburg,  S.  C. ;  Crowley,  La.,  and  Galveston,  Tex. 

PULLMAN  ORDER  FOR  ALLIS-CHALMERS.— The 
Pullman  Company,  which  is  building  jarge  shops  at  Pullman, 
Ill.,  for  the  construction  of  steel  passenger  cars,  has  placed  an 
order  with  Allis-Chalmers  Company  for  the  power-plant  equip¬ 
ment,  consisting  of  two  steam  turbines  and  generators  aggre¬ 
gating  5000  hp,  with  condensers,  exciters,  etc.,  auxiliary  to  them. 

Financial  Intelligence, 

THE  WEEK  IN  WALL  STREET. 

With  the  advance  last  week  of  call  money  to  4^2  per  cent, 
there  seemed  to  be  some  prospect  of  a  check  in  the  continuous 
upward  movement  of  the  stock  market.  Although  the  course 
of  the  market  during  the  week  was  steadily  upward,  and  the 
tone  very  strong,  only  in  Steel  common  and  a  few  specialties 
were  high  records  made.  The  latter  on  Oct.  4  reached  94^, 
its  high  record,  and 'the  advance  to  this  point  was  accomplished 
so  easily  that  it  is  not  difficult  to  believe  the  promises  of  the 
market  prophets  that  Steel  will  sell  above  par  before  Novem- 
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ber.  It  must  be  recognized,  however,  that  as  the  price  of  money 
advances  the  value  of  stocks  as  dividend  earners  relatively 
diminishes.  It  is  not  hard  to  understand  how  a  stock  paying 
4  or  5  per  cent  interest  can  sell  at  par  or  better  when  money  is 
quoted  at  2  per  cent ;  with  money,  however,  at  4  or  5  per  cent 
such  a  stock  would  be  held  only  for  investment  purposes,  and 
nny  advance  above  par  would  be  improbable.  The  upward 
movement  of  the  stock  market,  which  has  been  continuous  for 
more  than  a  year,  it  is  now  pretty  thoroughly  known  has  been 
the  result  of  consistent  buying  by  large  interests,  this  being  fol¬ 
lowed,  of  course,  by  speculators  and  small  traders.  Men  of 
great  wealth,  who  had  faith  in  the  future,  have  had  no  trouble 
in  carrving  long  lines  of  stock  when  money  could  he  obtained  in 
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any  quantity  desired  below  3  per  cent.  When  rates  advanced 
to  5  per  cent,  however,  the  carrying  of  such  amounts  of  stocks, 
unless  they  are  large  dividend  payers,  involves  no  profit.  I'or 
these  reasons  there  is  considerable  sentiment  in  the  Street  that 
a  profit  taking  reaction  is  near  at  hand.  It  may  be  safely  be¬ 
lieved,  however,  that  there  will  be  no  such  hurry  to  sell  as  to 
bring  any  demoralization.  The  price  basis  for  Wall  Street 
to-day  is  high — too  high  many  think — but  it  is  not  likely  to 
react  very  seriously.  Neither  does  it  seem  to  be  likely  that  there 
will  be  much  further  advance  in  the  near  future.  The  likeli¬ 
hood  is  that  stocks  will  pause  and  permit  commercial  condi¬ 
tions  to  catch  up.  I^ans  are  being  made  more  freely,  and 
money  is  a  trifle  more  closely  held.  Quotations  to-day  were : 
call,  31/2  @  per  cent ;  90  days.  4  @  4^  per  cent.  The  quota¬ 
tions  in  the  table  are  those  of  the  close  Oct.  4. 

GREAT  COMBINATION  IN  CHICAGO.— Rumors  are 
again  current  concerning  an  enormous  combination  of  public 
utility  interests  in  the  city  of  Chicago.  The  amalgamation, 
it  is  said,  will  represent  a  total  capitalization  of  $300,ooo,,xx), 
and  will  include  all  of  the  traction  companies,  lighting  c(  m- 
panies,  power  companies  and  gas  companies.  This  combina¬ 
tion  has  been  talked  of,  and  has  undeniably  been  considcied 
for  the  past  several  months.  It  is  difficult,  however,  to  get  any 
definite  information,  probably  from  the  fact  that  no  definite  plan 
has  yet  been  decided  upon.  The  New  York  Sun  has  printed  a 
story  concerning  the  combination,  which  declares  that  the  plans 
have  been  matured,  and  that  they  will  in  all  probability  play  a 
part  in  the  municipal  campaign  next  spring.  This  publication 
is  the  most  definite  of  any  that  has  yet  been  made.  The  political 
portion  of  the  project  is  that  which  may  involve  it  in  becoming 
a  licensee  of  the  city  under  the  terms  of  the  ordinances  which 
have  settled  the  traction  difficulties  in  Chicago.  Inquiry  in  New 
York  elicited  no  definite  information  as  to  the  combine.  It  is 
said,  however,  that  the  master  hand  behind  the  great  amalgama¬ 
tion  is  that  of  J.  P.  Morgan,  and  that  the  estimate  of  $300,000,- 
000  is  probably  a  small  one  when  all  of  the  interests  that  are 
now  being  considered  are  brought  together. 

BOSTON  RAILWAY  MERGER.— The  Boston  Elevated 
Railway  Company  is  planning,  so  it  is  said,  to  secure  control 
of  the  Boston  &  Northern,  the  Old  Colony,  the  Blue  Hills, 
Boston  &  Worcester,  Middlesex  &  Boston  and  the  Lexington 
&  Boston  street  railways,  in  order  to  consolidate  the  entire  lot 
into  one  operating  system.  The  initial  step  in  this  merger  has 
been  taken  by  the  appearance  of  an  attorney  for  the  Boston 
Elevated  before  a  joint  commission  consisting  of  the  Massa¬ 
chusetts  Railroad  Commission  and  the  Boston  Transit  Com¬ 
mission,  submitting  a  tentative  proposition  for  the  consolida¬ 
tion.  The  Boston  Elevated  is  slow  to  form  a  consolidation 
with  the  Boston  &  Northern  until  some  modification  of  the  law 
requiring  a  5-cent  fare  on  a  through  line  is  made.  It  is  probable 
that  the  object  will  be  to  secure  control  of  the  latter  road,  but 
not  to  operate  it  as  one  system. 

FEDERAL  SIGNAL  COMPANY.— The  new  financing  plan 
of  the  Federal  Signal  Company,  of  Albany,  has  been  put  into 
operation,  with  the  result  that  the  company  will  have  $75,000  of 
new  capital  to  put  into  the  business  without  increasing  its 
bonded  indebtedness.  Under  the  plan  the  former  bonded  debt 
of  $200,000  has  been  retired  and  the  holders  of  the  old  bonds 
given  first  preferred  stock,  $275,000  of  this  issue  having  been 
marketed,  the  additional  amount  above  the  $200,000  exchanged 
for  bonds  having  been  paid  for  in  cash.  The  former  issue  of 
$600,000  preferred  stock  has  been  made  second  preferred. 

RECEIVER  FOR  ALBANY  &  HUDSON.— On  application 
of  the  Trust  Company  of  .\merica,  the  Supreme  Court  at 
Kingston  has  appointed  John  W.  Searing,  of  New  York,  as 
receiver  for  the  Albany  &  Hudson  Railroad  Company,  which 
formerly  operated  an  electric  railway  between  .Mbany  and 
Hudson,  and  which  was  recently  sold  under  mortgage  fore¬ 
closure.  .The  property  was  recently  taken  over  by  the  reorgani 
zation  company,  known  as  the  Albany  Southern  Railroad  Com 
pany,  and  the  receivership  is  intended  to  perfect  a  legal  transfer 
of  the  road  to  the  new  company. 

COLUMBUS,  OHIO.  CITIZENS’  TELEPHONE  COM 
P.ANY. — It  is  stated  that  the  executive  committee  of  the 
Columbus  Citizens’  Telephone  Company  is  now  considering  a 
proposition  for  the  purchase  of  the  Lancaster.  Ohio,  Telephone 
Company.  The  latter  company  is  the  property  of  the  United 
States  Telephone  Company,  which  is  now  disposing  of  its  local 
plants  in  order  to  devote  its  attention  to  the  long  distance 
business  and  to  the  development  of  the  independent  system 


OREGON  ELECTRIC  RAILWAY  COMPANY.— N.  W 
Harris  &  Co.  and  Moffat  &  White  offered  last  week  $2,000,000 
of  the  5  per  cent  bonds  of  the  Oregon  Electric  Railway  Com¬ 
pany,  Portland,  Ore.,  and  the  offering  was  taken  up  by  public 
subscription  within  a  few  hours.  The  offering  was  made  at 
9654  and  accrued  interest,  and  yielded  the  investor  about  s% 
per  cent.  The  bonds  are  secured  by  a  first  mortgage  on  the 
entire  property  of  the  company,  which  has  cost  so  far  more 
than  $3,000,000. 

TOLEDO  &  FT.  WAYNE  ELECTRIC  RAILWAY  COM¬ 
PANY. — A  franchise  has  been  granted  to  the  Toledo  &  Ft. 
W’ayne  Electric  Railway  Company  to  build  along  public  high¬ 
ways.  The  company  agrees  to  have  its  road  completed  by 
Dec.  I,  1910,  and  gives  a  bond  of  $5,000  to  fulfill  this  con¬ 
tract.  The  road  is  designed  to  connect  with  the  Toledo  &  Indi¬ 
ana  Railway  at  Bryan,  Ind.  The  construction  of  the  roadbed 
between  Maysville  and  Ft.  Wayne,  Ind.,  is  now  in  progress. 

MORRIS  COUNTY,  N.  J.,  TRACTION  COMPANY.— It  is 
reported  that  a  Pittsburg  syndicate  has  agreed  to  underwrite 
$1,000,000  worth  of  bonds  for  the  Morris  County  Traction  Com¬ 
pany,  a  concern  which  plans  to  build  a  line  from  Morris  Plains 
to  Mt.  Tabor,  connecting  there  with  a  direct  route  to  Lake 
Hopatcong.  The  placing  of  these  bonds  will  put  the  company 
financially  on  its  feet,  so  that  the  work  can  be  completed  at  once. 

AMERICAN  PNEUMATIC  SERVICE  COMPANY.— The 
.\merican  Pneumatic  Service  Company  reports  100  per  cent 
increase  in  its  earnings  for  the  four  months  which  ended  July 
31  over  the  same  period  of  last  year.  It  is  stated  that  the  com¬ 
bined  earnings  of  the  company  and  its  subsidiaries  show  a 
surplus  for  the  four  months,  after  all  charges,  of  $44,716. 
which  is  an  increase  of  $36,326  over  the  previous  year. 

NO  NEW  IMPROVEMENT  BONDS  IN  LOS  ANGELES. 
— The  report  that  the  city  of  Los  Angeles,  Cal.,  would  shortly 
issue  $3,500,000  bonds  to  develop  the  power  project  connected 
with  the  Aqueduct  seems  tc  have  been  premature.  The  city 
clerk  writes  that  the  matter  has  not  yet  been  taken  up  and 
probably  will  not  be  considered  until  next  year. 

EASTERN  OREGON  LIGHT  &  POWER  COMPANY.— 
The  Grand  Ronde  Electric  Company,  of  La  Grand,  Ore.,  has 
sold  its  property  in  Union  County,  Ore.,  to  the  Eastern  Oregon 
Light  &  Power  Company.  This  company  represents  the  amalga¬ 
mation  of  several  Eastern  Oregon  concerns,  and  the  sale  of  the 
Grand  Ronde  proper  involved  about  $250,000. 

PITTSBURGH,  McKEESPORT  &  WESTMORELAND 
RAILWAY. — Word  has  been  received  in  this  city  that  the  rep¬ 
resentative  sent  abroad  has  been  successful  in  placing  $500,000 
of  the  5  per  cent  bonds  of  the  Pittsburgh,  McKeesport  &  West¬ 
moreland  Railway  Company.  An  outline  of  the  plans  of  this 
corporation  appeared  in  our  last  issue. 

ROCKINGHAM  POWER  COMPANY.— The  Rockingham, 
N.  C.,  Power  Company  is  said  to  be  ready  to  resume  work  upon 
the  Blewitt’s  Falls  hydroelectric  plant.  The  company  is  now 
in  the  hands  of  W.  A.  Leland,  receiver,  but  work  upon  the 
plant  will  be  pushed  forward.  It  is  stated  that  about  1000  men 
will  be  put  to  work  upon  the  dam. 

BLACK  RIVER  TELEPHONE  COMPANY.— A  special 
meeting  of  the  stockholders  of  the  Black  River  Telephone 
Company,  of  Lowville,  N.  Y.,  has  been  called  for  Oct.  15,  to 
vote  on  the  reclassification  of  the  capital  stock.  Instead  of 
having  $25,000  preferred  and  $25,000  common,  the  company 
proposes  hereafter  to  have  $50,000  of  common  stock. 

KENTUCKY  ELECTRIC  COMPANY.— The  Kentucky 
Electric  Company,  of  Louisville,  has  filed  a  deed  of  trust  with 
the  United  States  Trust  Company  to  secure  an  issue  of  $1,- 
500,000  of  5  per  cent  bonds.  The  proceeds  of  these  will  be  used 
to  cancel  a  previous  issue  of  $500,000  and  to  make  extensive 
improvements  and  extensions 

VIRGINIA  SECURITIES  LISTED.— Application  will  be 
made  within  a  week  or  two  by  the  Virginia  Railway  &  Power 
Company  to  list  its  securities  upon  the  stock  exchanges  of 
Philadelphia  and  Baltimore.  The  bonds  of  this  company  are 
now  quoted  at  about  02.  the  preferred  stock  at  65,  and  the  com¬ 
mon  stock  at  17. 

MINNESOTA  TELEPHONE  COMBI  NATION.— It  is  said 
that  negotiations  have  been  closed  whereby  the  Northwestern 
Telephone  Company  has  secured  control  of  the  lines  owned  and 
controlled  by  the  Winona,  Minn.,  Independent  Telephone  Com¬ 
pany.  The  new  lines  acquired  are  almost  500  miles  of  wire. 
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NEW  YORK  TELEPHONE  COMPANY  DEAL— In  con¬ 
nection  with  the  consolidation  by  the  American  Telephone  & 
Telegraph  Company  of  all  of  the  Bell  telephone  interests  in  the 
New  York  territory,  the  announcement  is  now  made  that  the 
New  York  Telephone  Company  will  shortly  ask  its  stockholders 
to  authorize  an  issue  of  $75,000,000  first  mortgage  4^^  per  cent 
bonds.  It  has  already  been  determined  that  the  capital  stock  of 
this  company  shall  be  increased  from  $50,000,000  to  $100,000,000, 
and  the  unanimous  consent  of  the  stockholders  has  already 
been  received  to  this  increase.  The  new  stock  is  for  the  pur¬ 
pose  of  taking  over  the  various  Bell  lines  in  this  territory, 
including  those  of  the  New  York  &  New  Jersey  Telephone 
Company.  At  the  present  time  the  New  York  Telephone  Com¬ 
pany  has  no  funded  debt  of  its  own,  and  the  only  bonds  out¬ 
standing  against  it  are  $1,737,000  first  mortgage  bonds  of  the 
.Metropolitan  Telephone  &  Telegraph  Company,  which  was 
absorbed  some  time  ago.  Just  what  use  the  proceeds  of  this 
new  bond  issue  are  to  be  put  to  has  not  been  announced,  but  it 
is  presumed  that  it  will  be  for  the  purpose  of  extensions  and 
betterments  in  the  service.  The  Farmers’  Loan  &  Trust  Com¬ 
pany  is  trustee  of  the  mortgage.  The  stock  issue  was  made  to 
take  up  the  stocks  of  other  companies,  and  brought  in  no  new 
capital.  It  is  said  that  the  bond  issue  will  bring  to  the  treasury 
of  the  American  Telephone  &  Telegraph  Company  a  large 
amount  of  cash,  and  this,  it  may  be  taken,  is  for  the  purpose  of 
reimbursing  that  company  for  the  expenditures  that  it  has 
made  in  developing  the  various  Bell  subsidiary  companies.  The 
new  deal  gives  the  American  Telephone  &  Telegraph  Company 
absolute  control  of  the  Metropolitan  district.  In  this  connec¬ 
tion  it  may  also  be  said  that  rumors  are  still  current  concern¬ 
ing  the  absorption  of  the  Western  Union  Telegraph  Company 
by  the  American  company.  It  is  said  that  large  blocks  of  West¬ 
ern  Union  stock  have  been  quietly  and  privately  picked  up  on 
the  Stock  Exchange,  and  it  is  thought  that  this  buying  has  been 
by  interests  connected  with  the  American  company.  The  report 
is  again  reiterated  that  George  Gould  has  disposed  of  his 
holdings  to  the  American  company,  but  this  cannot  be  officially 
confirmed  or  denied.  Whether  these  sales  mean  an  absorption 
or  simply  operation  upon  a  community-of-interest  plan  is  not 
ascertainable,  but  it  is  understood  that  several  American  Tele¬ 
phone  people  are  likely  to  go  on  the  board  of  directors  of  the 
Western  Union  company  at  the  stockholders’  meeting,  Oct.  13. 
The  bonds  were  all  sold  immediately.  Kidder,  Peabody  &  Com¬ 
pany  taking  $12,500,000,  expressed  in  dollars,  and  Baring  Bros. 
&  Company,  Ltd.,  London,  taking  a  like  amount,  expressed  in 
pounds.  Private  subscriptions  were  so  far  in  excess  of  the 
amount  allotted  to  this  country  that  there  will  be  no  public 
offering.  The  price  to  the  bankers  was  95,  making  an  interest 
return  of  about  4.80  per  cent. 

WESTINGHOUSE  RESUMES  PREFERRED  DIVI¬ 
DENDS. — The  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  at  the  meeting  of  the  directors  Sept.  29,  announced  that 
regular  dividends  upon  the  preferred  stock  would  be  resumed, 
and  declared  a  quarterly  dividend  at  that  time  of  per  cent. 
There  was  also  declared  a  dividend  of  3^  per  cent  on  account 
of  the  accumulations  overdue  since  October  in  1907  upon  the 
preferred  stock.  This  stock  is  entitled  to  7  per  cent  per  annum 
cumulative,  and  I2J4  pcr  cent  back  dividends  were  due.  There 
is  outstanding  $3,998,700  of  this  preferred  stock.  No  informa¬ 
tion  has  been  given  out  as  to  how  soon  the  earnings  of  the 
company  will  permit  a  dividend  upon  the  assenting  stock,  of 
which  $56,000,000  is  authorized  and  $37,000,000  is  outstanding. 
It  is  believed  that  the  back  dividends  upon  the  preferred  stock 
will  be  entirely  liquidated  before  the  other  matter  is  taken  up. 
The  Westinghouse  concern  announces  a  very  satisfactory  ex¬ 
pansion  in  business,  sufficient  working  capital  and  altogether  a 
very  good  financial  standing. 

CHICAGO  SUBWAY  PROPOSITION.— A  proposition  was 
made  to  the  ciSy  council  of  Chicago  last  week  to  build  the 
extensive  subway  system,  plans  for  which  have  already  been 
approved.  This  proposal  came  through  M.  H.  McGovern,  a 
contractor  and  an  associate  of  the  late  E.  H.  Harriman.  He 
said  that  Mr.  Harriman  had  at  the  time  of  his  death  in  the 
process  of  formation  plans  for  the  building  of  Chicago’s  sub¬ 
way,  and  that  since  his  death  these  plans  would  not  be  inter¬ 
fered  with.  He  said  that  his  proposal  offered  financial  backing 
to  the  extent  of  $100,000,000  or  more,  and  that  he  was  ready  to 
enter  into  a  contract  to  build  the  subway  system  for  the  City 
of  Chicago  in  accordance  with  the  plans  and  specifications 
already  adopted.  He  said  that  he  was  willing  to  accept  an 


ordinance  that  will  give  municipal  ownership  as  soon  as  the 
present  financial  and  legal  conditions  will  pe^t  The  proposal 
was  signed.  The  M.  H.  McGovern  Company,  by  M,  H.  Mc¬ 
Govern,  President 

NATIONAL  CARBON  COMPANY.— The  affairs  of  the 
National  Carbon  Company,  according  to  an  official  who  is  in 
close  touch,  are  in  splendid  shape,  and  the  earnings  are  larger 
than  ever  before.  It  is  understood  that  the  financing  plan  which 
was  considered  by  the  directors  some  months  ago  has  been 
abandoned,  because  the  earnings  have  added  sufficient  working 
capital  for  all  immediate  needs.  The  increase  in  business 
within  the  past  few  months  has  been  very  large.  It  is  also 
stated  that  the  company  is  well  sold  ahead  for  deliveries  in 
next  year.  The  directors  voted  last  week  to  put  the  common 
stock  on  a  5  per  cent  basis.  The  stock  has  recently  been  ad¬ 
vancing  in  price,  and  is  now  rather  high  for  a  4  per  cent  in¬ 
vestment. 

POPE  MANUFACTURING  COMPANY.— The  first  report 
that  has  been  made  by  the  Pope  Manufacturing  Company  since 
its  reorganization  has  just  been  made  public.  It  covers  a  pe¬ 
riod  of  seven  months,  from  Dec.  24,  1908,  to  June  30,  1909,  and 
shows  sales  amounting  to  $2,397,000  and  net  earnings  amount¬ 
ing  to  $483,000.  There  were  also  ample  offset  charges  for  de¬ 
preciation  and  reserves.  President  Albert  L  Pope,  in  his  state¬ 
ment  to  the  stockholders,  called  attention  to  the  fact  that  the 
$800,000  of  notes  issued  at  the  time  of  the  reorganization  of 
the  company  had  been  anticipated  and  all  retired  before  July 
I,  1909,  without  encroaching  on  the  working  capital  of  the  com¬ 
pany, 

CHICAGO  ELEVATED  MERGER  NEGOTIATIONS  RE¬ 
SUMED. — It  is  expected  that  there  will  be  a  resumption  of  the 
negotiations  looking  tdward  a  merger  of  the  elevated  railways 
of  Chicago  some  time  between  now  and  the  first  of  the  new 
year.  The  Northwestern  Elevated  will  soon  declare  an  initial 
dividend  of  I'per  cent  on  its  preferred,  and  the  Metropolitan 
will  declare  a  3  per  cent  dividend  on  its  preferred.  The  South 
Side  Elevated  earnings  also  promise  an  early  resumption  of 
dividends.  All  of  these  reports  indicate  a  possibility  of  a  merger 
into  the  hands  of  the  holding  company. 

BUTTE  ELECTRIC  &  POWER  COMPANY.— During  the 
first  seven  mv.;nths  of  the  present  year  the  Butte  Electric  & 
Power  Company  has  earned  approximately  47  per  cent  more 
than  during  a  corresponding  period  in  1908.  It  is  estimated 
that  if  the  present  rate  is  kept  up  the  gross  earnings  of  the 
company  for  the  year  will  be  $i,^,ooo,  which  will  be  an  in¬ 
crease  of  something  like  $600,000  over  the  previous  year. 
I'hrough  the  subsidiaries  which  this  company  owns  or  controls 
energy  for  light  and  power  is  furnished  for  six  of  the  most 
important  counties  in  Montana. 

PORTLAND  (ORE.)  TRACTION  DEAL— The  control  of 
the  United  Railways  Company  and  the  Ruth  Trust  Company, 
of  Portland,  Ore.,  was  purchased  last  week  by  J.  H.  Hulburt, 
of  Fontanelle,  la.,  and  C.  L.  Dunbar,  of  Vancouver,  B.  C.  It 
is  stated  that  the  purchase  price  of  the  two.  properties  was 
about  $5,000,000.  It  is  understood  that  extensive  plans  for 
traction  development  are  being  perfected,  but  these  have  not 
as  yet  been  made  public. 

ELIZABETHTOWN  (N.  Y.)  TERMINAL  RAILROAD 
COMPANY. — A  new  concern  has  been  incorporated  at  Albany 
with  a  capital  of  $80,000,  to  be  known  as  the  Elizabethtown 
Terminal  Railroad  Company.  The  purpose  of  the  new  com¬ 
pany  is  to  operate  a  line  by  steam  or  electricity  eight  miles  long 
in  Essex  County,  N.  Y.  The  proposed  road  is  to  run  from  the 
Delaware  &  Hudson  station  at  Westport  to  Elizabethtown. 

CITIZENS’  TELEPHONE  COMPANY,  GRAND  RAPIDS. 
— The  shareholders  of  the  Citizens’  Telephone  Company,  at 
Grand  Rapids,  Mich.,  have  voted  to  increase  the  capital  stock 
from  $3,500,000  to  $5,000,000  in  order  to  provide  for  extensions 
and  improvements. 

ISTHMIAN  CANAL  PROPOSALS.— The  Isthmian  Canal 
Commission,  Washington,  has  issued  invitations  for  proposals 
for  the  supply  at  the  Isthmus,  not  later  than  Nov.  i,  of  a  trans¬ 
former,  motor,  searchlight  and  arc  lights. 

PROPOSED  MUNICIPAL  PLANT  FOR  TYNDALL 
S.  D. — We  are  informed  by  City  Auditor  T.  J.  Mans,  of  Tyn¬ 
dall,  S.  D.,  that  the  city  proposes  to  install  a  municipal  electric 
light  plant,  to  cost  $10,000  or  $12,000. 
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KELLOGG  SVVITCH BOARD  &  SUPPLY  COMPANY.— 
It  is  announced  in  Chicago  that  the  Kellogg  Switchboard  & 
Supply  Company  has  absorbed  the  Dean  Electric  Company,  of 
EUyria,  Ohio,  thereby  securing  control  of  the  manufacture  of 
a  large  line  of  instruments  and  material  used  by  the  independ¬ 
ent  telephone  companies.  The  Dean  Electric  Company  had 
outstanding  $3,000,000  of  common  stock  and  $655,000  of  pre¬ 
ferred  stock.  Dividends  at  the  rate  of  7  per  cent  have  been 
paid  on  the  preferred  stock  since  March,  1908.  The  bonded 
indebtedness  of  the  company  was  $249,000.  It  is  said  that  the 
Kellogg  company’s  stock  will  be  increased  to  $7,000,000,  half  of 
which  will  be  preferred. 

MASSACHUSETTS  ELECTRIC  COMPANIES.— For  the 
hrst  time  since  the  organization  of  the  Massachusetts  Electric 
Companies,  ten  years  ago,  that  company  and  all  of  its  sub¬ 
sidiary  companies  are  now  free  from  floating  debt.  The  last 
note  was  paid  off  last  week,  and  it  is  stated  that  the  concern 
has  $1,200,000  cash  in  the  bank.  P.  F.  Sullivan,  president  of 
the  subsidiary  companies  and  general  manager  of  the  concern, 
has  gone  to  Europe  for  a  month’s  vacation.  It  is  now  ex¬ 
pected  that  the  $20,557400  of  preferred  stock  will  be  placed  on 
a  4  per  cent  basis  in  January. 

PUBLIC  SERVICE  GAS  COMPANY. — The  gas  companies 
which  have  heretofore  been  controlled  by  the  Public  Service 
Corporation  of  New  Jersey  have  been  formed  into  a  new  oper¬ 
ating  company,  to  be  known  as  the  Public  Service  Gas  Com¬ 
pany,  the  stock  of  which  is  practically  all  owned  by  the  Public 
Service  Corporation.  The  authorized  capital  of  the  new  com¬ 
pany  is  $10,000,000,  of  which  $4,000,000  has  been  issued.  The 
directors  are  the  same  as  those  of  the  Public  Service  Railway 
Company,  which  is  the  operating  company  for  the  traction  lines. 

THIRD  AVENUE  RAILROAD  SALE  POSTPONED.— 
Judge  Lacombe,  of  the  United  States  Circuit  Court,  has  granted 
a  motion  of  the  Central  Trust  Company  for  a  postponement  of 
the  foreclosure  sale  of  the  Third  Avenue  Railroad  Company’s 
property.  The  new  date  set  for  the  sale  is  Nov.  30.  There 
seems  to  be  a  disposition  among  the  security  holders  of  the 
road  to  permit  this  sale  to  proceed,  as  the  Public  Service  Com¬ 
mission  has  entirely  disapproved  of  the  reorganization  plan 
which  the  bondholders  offered. 

HEAVY  LIQUIDATION  IN  CHICAGO  SUBWAY.— 
Since  the  death  of  E.  H.  Harriman,  on  Sept.  9,  almost  350,000 


shares  of  Chicago  Subway  stock,  the  entire  amount  outstand¬ 
ing,  have  been  traded  in  on  the  Chicago  Stock  Exchange.  The 
price  has  gone  down  as  low  as  7,  and  the  pressure  to  sell  seems 
to  be  without  end.  It  is  pretty  well  understood  that  some  of  the 
large  stockholders  have  been  liquidating,  but  there  is  no  evi¬ 
dence  that  any  strong  interest  has  been  buying. 

INDEPENDENT  UNION  TELEPHONE  COMPANY.— 
The  stockholders  of  the  Independent  Union  Telephone  Com¬ 
pany,  Albany,  N.  Y.,  which  controls  the  Independent  toll  ex¬ 
changes  in  that  section  of  the  State,  have  authorized  the  di¬ 
rectors  to  sell  the  property  to  a  new  company,  which  it  is  ex¬ 
pected  will  soon  be  incorporated  and  which  plans  to  control 
all  of  the  independent  companies  in  the  Eastern  territory. 

CHICAGO  RAILWAYS  BONDS.— Rehabilitation  has  ab¬ 
sorbed  most  of  the  proceeds  of  the  last  issue  of  $5,000,000  of 
Chicago  Railways  bonds.  It  has  not  been  decided  as  to  whether 
another  issue  will  be  made  before  the  end  of  the  year  or 
not.  This  is  dependent  upon  whether  or  not  the  work  can  be 
continued  during  the  winter  weather  and  upon  the  rapidity 
with  which  the  deliveries  of  new  equipment  can  be  made. 

TRENTON,  BRISTOL  &  PHILADELPHIA  RAILWAY 
COMPANY. — The  reorganization  papers  of  the  Trenton,  Bris¬ 
tol  &  Philadelphia  Railway  Company  have  been  filed  with  the 
State  Department  of  Pennsylvania.  The  new  company  is  to  be 
capitalized  at  $325,000,  and  the  directors  are:  Edward  L.  To- 
land,  John  Redwood.  Carl  N.  Martin,  George  Blackstone, 
Joseph  S.  Clark,  Grier  Hersch  and  W.  L  Chrisman. 

DIVIDENDS. 

Central  District  &  Printing  Telegraph  Company,  Pittsburgh, 
quarterly,  2  per  cent,  payable  Oct.  15. 

Chattanooga  Railway  &  Light  Company,  preferred,  quarterly, 
154  per  cent,  payable  Oct.  i. 

Consolidated  Power  &  Light  Company  of  South  Dakota, 
preferred,  quarterly,  i  per  cent,  payable  Oct.  i. 

Gamewell  Fire-Alarm  Telegraph  Company,  quarterly,  1% 
per  cent,  payable  Oct.  i. 

Narragansett  Electric  Company,  quarterly,  2  per  cent,  pay¬ 
able  Oct.  I. 

Philadelphia  Company,  quarterly.  ij4  per  cent,  payable 
Nov.  I. 

Winnipeg  (Man.)  Electric  Company,  quarterly,  2}4  per  cent, 
payable  Oct.  i. 


REPORTS  OF  EARNINGS. 


El.  Paso  Electric  Company; 

ju!y,  1909  . 

uly,  1908  . 

Galveston  Houston  Electric  Company: 

July,  1909  . 

uly,  1908  . 

Houghton  County  (Mich.)  Traction  Company: 

July,  1909  . 

July,  1908  . 

Jacksonville  Electric  Company: 

July,  1909  . 

July,  1908  . 

Jamestown  (N.  Y.)  Street  Railway  Company: 

guarter  ended  March  31,  1909 . 

uarter  ended  March  31,  1908 . . . 

.Metropolitan  West  Side  Elevated  Railroad  Company,  Chicago: 

Year  ended  June  30,  1909 . 

Year  ended  June  30,  1908 . 

.Mexico  Tramways  Company: 


.Milwaukee  Light,  Heat  \  Traction  Company: 

.\ugust,  1909  . 

.'\ugust,  1908  . . _ . 

New  York,  New  Haven  &  Hartford  Railroad  Company: 

Year  ended  June  30,  1909 . 

Year  ended  June  ^o,  1908 . 

Northern  Texas  Electric  Company: 

July,  1909  . 

July,  1908  . 

Pensacola  Electric  Company: 

I  uly,  1909  . 

July,  1908  . 

Puget  Sound  Electric  Railway  Company: 

july,  1909  . 

uly,  1908  . . . ; . 

Rio  de  Janeiro  Tramway,  Light  &  Power  tonipany: 


Sao  Paulo  Tramway,  Light  &  Power  Company: 

August,  1 909  . 

August,  1908  . 

Susquehanna  Railway,  Light  &  Power  Company: 

Year  ended  June  30,  1909 . 

Year  ended  June  30,  1008 . 

Whatcom  (Mich.)  County  Railway  &  Light  Company: 


i 


uly,  1909 
uly,  1908 
■fieit 


Gross  earnings 

Flxpenses 

Net  earnings. 

Charges. 

Surplus. 

$46,361 

$29,203 

$•7,157 

$8,o8s 

$9,072 

40,820 

29.35' 

1 1,469 

7,208 

4,260 

109,747 

62,069 

47.677 

18,847 

28,830 

•  •  93,374 

52,004 

41.369 

•  7.476 

23,893 

30,652 

14,701 

•5,590 

5.741 

10,209 

. .  .  26,300 

12,712 

•3,587 

4,634 

8,952 

39.299 

22,352 

16,946 

8,325 

8,621 

35,559 

20,691 

14,867 

8,324 

6.543 

37,110 

24,627 

•  2,083 

•5.725 

*3,64' 

28,27s 

24,141 

3,804 

•  5,042 

*11,238 

•  •  •  2,734,284 

•  .393.630 

'.340,654 

1 ,066,626 

283,823 

. .  .  2,809,493 

•.457.'S2 

•.352,342 

',070,730 

286,627 

469.473 

232,008 

237.465 

463,701 

244,7' 7 

218,984 

152,102 

37,330 

••4.77' 

70,785 

43.986 

149.907 

35.187 

•  14,7'9 

65.01 1 

49.707 

54,347.630 

36,080,306 

18,267,324 

•  ■  •  53.050,147 

38,213,557 

•  4.836,590 

109,2X2 

59,834 

49,377 

17,186 

•  32,188 

. .  *  98,982 

58.786 

40,196 

•  8,032 

22,163 

23,460 

12,602 

•  0,857 

4.305 

6,552 

19,629 

•  2,058 

7.571 

4.269 

3.302 

i84,S3« 

1 06,044 

78,487 

44,408 

34.078 

t5«.035 

92,315 

58,720 

39,740 

18.979 

673,220 

388,965 

284,255 

641,807 

373.847 

267.933 

193,205 

77,6 '0 

•15.593 

•79.921 

68,972 

1 10»949 

612,362 

-  247,656 

364.706 

55«.479 

244,980 

306,499 

34,484 

•  8,363 

16,121 

8,061 

8,060 

29.123 

_ _  17, '96 

1  1 .92 1 

8.165 

3.761 

Construction  NetOs. 

GADSDEN,  ALA.— Plans  are  being  considered  by  the  Alabama  City, 
Gadsden  &  Attala  Railway  Company  to  extend  its  electric  lighting  system. 
G.  U.  Schuler  is  president  of  the  company. 

HOLLY  GROVE,  .\RK. — The  Clarendon  Telephone  Company  has  pur¬ 
chased  the  telephone  plant  of  the  Southwestern  Company  at  Holly  Grove 
and  is  planning  to  extend  the  line  to  Indian  Bay. 

.\LHAMBRA,  CAL. — The  City  Council  has  decided  to  purchase  orna¬ 
mental  lamp  posts  to  be  placed  on  Main  Street. 

BAKERSFIELD,  CAL. — Announcement  has  been  made  that  the  Power, 
Transit  &  Light  Company  contemplates  extensive  improvements  to  its 
plant  and  equipment  within  the  next  year  which  will  involve  an  expendi¬ 
ture  of  several  hundred  thousand  dollars.  Harry  A.  Jastro  is  secretary 
and  general  manager. 

CORONA,  CAL.— Plans  are  under  way  for  the  installation  of  a  local 
telephone  system  in  Corona.  J.  B.  Cooch  is  interested  in  the  project. 

ELSINORE,  CAL. — A  petition  has  been  presented  to  the  Board  of 
City  Trustees  asking  the  board  to  call  a  special  election  to  vote  on  the 
proposition  to  issue  bonds  to  purchase  the  local  electric  light  plant. 

FRESNO,  CAL. — Notice  of  appropriation  of  15,000  cu.  in.  of  water 
from  Fish  Creek  has  been  filed  by  William  S.  Douglas  and  C.  M.  Russell, 
the  water  to  be  carried  by  a  tunnel  21-3  miles  in  length  from  a  diver¬ 
sion  dam  to  the  junction  of  the  Great  Bluffs  with  the  middle  fork  of  the 
San  Joaquin  River  to  be  utilized  for  power  purposes.  Notice  has  also 
been  filed  of  appropriation  for  a  dam  and  reservoir  site  150  ft.  high  and 
900  ft.  long  to  form  a  storage  reservoir  of  about  200  acres,  and  water  to 
flow  to  Fish  Creek  in  connection  with  water  rights  there. 

FRESNO,  CAL. — Because  of  the  low  rates  offered  by  the  Pacific  Gas 
&  Electric  Company  for  electricity  through  the  lower  San  Joaquin  Val¬ 
ley,  assurance  is  given  that  this  company  may  be  induced  to  extend  its 
transmission  lines  to  F'resno,  which  is  now  supplied  by  the  San  Joaquin 
Power  Company.  The  Pacific  Gas  &  Electric  Company  has  entered  into  a 
contract  with  T.  W.  Patterson  to  supply  1000  hp  to  develop  an  irrigating  sys¬ 
tem  for  the  Patterson  ranch  on  the  west  side  of  the  valley,  which 
he  is  getting  ready  for  colonization.  Mr.  Patterson  states  that  the 
price  was  much  below  the  rates  for  power  being  charged  by  the  San 
Joaquin  Power  Company.  The  transmission  line  is  tapped  near  Bethany, 
and  a  pole  line  has  been  built  to  the  ranch  and  from  there  on  to  Newman. 
To  continue  the  line  to  Fresno  would  be  a  matter  of  about  80  miles. 

JACKSON,  CAL. — Notice  of  appropriation  of  20,000  in.  of  water  of 
the  Mokelumne  River,  location  of  reservoir  site  and  ditch  rights  has  been 
filed  in  Jackson  by  the  General  Electric  Company  of  California. 

LITTLE  RIVER,  CAL.— The  Little  River  Redwood  Lumber  Company 
has  awarded  the  contract  for  the  installation  of  an  electric  light  plant  at 
its  plant  in  Little  River,  to  the  Eureka  Electrical  &  Construction  Com¬ 
pany,  of  Eureka,  Cal. 

LOS  ANGELES,  CAL.— Bids  will  be  received  by  the  Board  of  Super¬ 
visors  until  Oct.  II  for  lighting  certain  streets  in  .\rlington  Heights 
lighting  district,  using  electric  street  arc  lamps. 

LOS  ANGELES,  CAL. — The  Los  Angeles  &  Mt.  Washington  Rail¬ 
way  Company  is  contemplating  the  construction  of  a  power  house,  con¬ 
tracts  for  the  construction  of  which  will  be  placed  within  60  days. 

LOS  ANGELES,  CAL. — The  Board  of  Supervisors  has  awarded  the 
contract  for  lighting  the  new  district  of  East  Hollywood  for  a  term  of 
five  years  to  the  Pacific  Light  &  Power  Company,  of  Los  Angeles,  Cal. 

LOS  ANGELES,  CAL. — The  Board  of  Supervisors  has  authorized  the 
sale  of  a  so-year  franchise  to  construct  a  street  railway  on  West  Adams 
Street,  froqj  Washington  Street  to  the  city  limits. 

MARYSVILLE,  CAL. — Arrangements  are  being  made  to  extend  the 
transmission  line  from  the  Colgate  plant  to  the  California  Mother  Lode 
Mining  Company’s  plant  at  Indiana  Branch,  a  distance  of  six  miles,  to 
furnish  electricity  for  operating  the  new  electric  hoist  and  stamp  mill, 

RIVERSIDE,  CAL. — The  City  Council  has  approved  the  recommenda¬ 
tions  for  installing  ornamental  street  illumination  in  the  business  section, 
covering  11  blocks.  Reinforced  concrete  poles  will  be  adopted. 

SAN  FRANCISCO,  CAL. — The  Central  California  Traction  Company 
has  commenced  work  on  grading  its  3  54 -mile  extension  between  Sacra¬ 
mento  and  Agriculture  Park.  Following  this  work  the  company  will 
commence  work  on  the  construction  of  the  Sacramento-Lodi  extension, 
for  which  bonds  have  been  disposed  and  all  the  right  of  way  practically 
secured. 

SANTA  MONICA,  CAL. — The  Sunset  Telephone  Company  has  sub¬ 
mitted  plans  for  improvements  to  its  system  to  the  City  Council  for  ap¬ 
proval,  which  will  involve  an  expenditure  of  about  $28,000.  It  is  pro¬ 
posed  to  place  the  cables  along  the  speedway  underground. 

WILLOW,  CAL. — The  Wilbur  Springs  Company  is  contemplating  the 
installation  of  an  electric  light  and  power  plant.  Water  power  will  be 
used  to  generate  electricity. 


GUNNISON,  COL. — ^The  Town  Council  has  granted  the  Colorado  Tele¬ 
phone  Company  a  franchise  in  Gunnison.  The  company  will  commence 
work  at  once  on  the  construction  of  a  telephone  exchange  to  cost  $8,000. 
and  will  also  erect  a  toll  line  from  Salida,  via  Monarch  Pass  and  White 
Pine,  next  spring,  which  will  involve  an  expenditure  of  about  $40,000. 
The  Colorado  Telephone  Company  recently  purchased  the  property  of  the 
local  concern. 

AUGUSTA,  GA.— The  Georgia-Carolina  Power  Company  is  planning 
to  construct  a  dam  across  the  Savannah  River  about  one  mile  above  the 
city  locks.  The  dam  is  to  be  25  ft.  high  and  about  8000  hp-  will  be 
developed.  The  company  is  capitalized  at  $500,000. 

EAST  POINT,  GA. — The  new  municipal  electric  light  plant  and  water¬ 
works  system  has  been  completed  and  put  into  operation.  The  cost  of 
the  combined  plants  is  estimated  at  $85,000. 

JEFFERSON,  GA. — Plans  are  being  prepared  by  E.  P.  Taylor,  en¬ 
gineer,  of  Athens,  Ga.,  for  the  construction  of  in  electric  light  plant  tor 
the  Jefferson  Cotton  Mills  Company,  of  Jefferson,  and  also  for  water 
works  and  sewer  system  for  the  town  of  Jefferson.  The  equipment  of  the 
electric  plant  will  include  a  75-kw,  three-phase,  a30o-volt  generator  direct 
connected  to  a  i2S-hp  high-speed  engine.  The  plant  will  furnish  elec¬ 
tricity  to  operate  a  25-hp,  2300-volt,  three-phase  motor  direct  connected 
to  a  centrifugal  pump  for  the  water  works  system.  Tungsten  lamps  of 
80  cp  will  be  used  for  street  lighting. 

SENOIA,  GA. — At  an  election  held  Sept,  ii  the  citizens  voted  to  issue 
$10,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  light  plant. 

WHITESTONE,  G.\. — Plans  are  being  considered  by  Frank  Eastman, 
of  Chicago,  III.,  for  the  construction  of  a  hydroelectric  plant  and  to 
transmit  700  hp  by  electricity  to  the  marble  works  near  Whitestone.  11. 
von  Schon,  Detroit,  Mich.,  is  engineer  in  charge. 

CHICAGO,  ILL. — Arrangements  are  being  made  by  the  Simonds 
Manufacturihg  Company,  of  Chicago,  Ill.,  for  the  installation  of  a  new 
electric  generating  unit  and  auxiliary  equipment. 

CHICAGO,  ILL. — Bids  will  be  received  by  William  Carroll,  City 
Electrician,  until  Oct.  14,  for  furnishing  the  Department  of  Electricity 
with  submarine  telegraph  cable  in  accordance  with  specifications  on  file 
in  the  office  of  the  City  Electrician  as  follows:  1600  ft.  more  or  less, 
4-conductor,  rubber  insulated,  lead  sheathed,  wire  armored;  600  ft.  3 
conductor,  rubber  insulated,  wire  armored.  Proposals  must  be  made  out 
upon  blanks  furnished  by  the  City  Electrician. 

EAST  ST.  LOUIS,  ILL. — Bids  will  be  received  by  the  City  Council 
until  Oct.  II,  for  lighting  the  streets  of  the  city  for  a  term  of  ten  years. 
The  present  contract  expires  Feb.  28,  1910. 

G.ALENA,  ILL. — The  Interstate  Construction  Company,  of  Galena, 
Ill.,  it  is  reported,  is  constructing  a  new  power  plant,  the  equipment  of 
which  will  include  two  direct-connected  cross-compound  condensing  units, 
one  with  a  rating  of  1000  hp  and  one  of  1500  hp.  The  boiler  plant  will 
consist  of  four  400-hp  Edgemoor  water-tube  boilers.  The  company  has 
a  power  plant  at  Plattsville,  Wis.,  which,  it  is  understood,  will  be  closed 
when  the  new  plant  is  completed,  and  electricity  for  operating  the  system 
in  that  place  will  be  transmitted  from  Galena. 

ROCK  ISLAND,  ILL. — Plans  are  being  considered  by  the  Central 
Union  Telephone  Company  for  improvements  and  extensions  to  its  local 
telephone  system,  which  will  involve  an  expenditure  of  about  $45,000. 

ST.  CHARLES,  ILL. — The  lighting  committee  of  the  City  Council  has 
been  authorized  to  purchase  new  machinery  for  the  municipal  electric 
light  plant,  at  a  cost  of  $1,200.  C.  E.  Wallace  is  superintendent. 

PENDLETON,  IND. — The  Town  Board  has  granted  a  franchise  to 
Holmes  Brothers,  of  Indianapolis,  Ind.,  to  install  an  electric  light  plant 
in  Pendleton.  The  plant  is  to  be  installed  before  July  i. 

RICHMOND,  IND. — The  Pilot  Motor  Car  Company  has  commenced 
work  on  equipping  its  new  factory  on  East  Tenth  Street.  The  factory 
is  to  be  equipped  with  electrical  machinery  and  power  throughout.  The 
plant  will  be  under  the  management  of  C.  H.  and  H.  M.  Kramer  and 
George  Seidel.  Tfie  company  is  capitalized  at  $100,000. 

TERRE  HAUTE,  IND. — The  Indiana  Electric  Transmission  Company 
has  changed  its  principal  office  from  Lafayette,  Ind.,  to  Terre  Haute, 
Ind.  The  company  is  preparing  a  bond  issue  to  secure  funds  to  carry 
out  its  proposed  work.  H.  S.  Hyatt  is  secretary. 

NEV’ADA,  L\. — Work  has  commenced  on  the  reconstruction  of  the 
electric  plant  of  the  Nevada  Electric  Company  which  was  recently 
destroyed  by  fire.  F.  E.  Harris  is  owner  of  the  plant. 

SERGEANT  BLUFFS,  lA. — The  capital  stock  of  the  Sergeant  Bluffs 
Telephone  Company  has  been  increased  from  $20,000  to  $40,000. 

DRY  RIDGE,  KY. — The  Cincinnati,  Louisville,  I.exington  &  Maysville 
Traction  Company,  which  proposes  to  construct  an  interurban  railway 
between  Cincinnati,  Ohio,  and  Lexington,  Ky.,  and  between  Maysville 
and  Louisville,  Ky.,  has  made  arrangements  with  the  Reliance  Engineer¬ 
ing  Company,  of  Cincinnati,  Ohio,  to  design  and  construct  the  entire 


■XBtcni,  the  coat  of  which  u  estimated  at  abont  |3,ooo,ooo.  The  proposed 
railway  will  be  over  200  miles  in  length.  Work  has  commenced  on  the 
preliminary  surveys  of  the  first  section,  which  will  extend  from  Dry 
Ridge  to  Owenton,  Ky.,  and,  when  completed,  a  survey  will  be  made 
from  Dry  Ridge  to  Cincinnati,  Ohio.  Work  on  construction  of  the 
railway  will  begin  about  Dec.  i.  W.  T.  Blackburn,  of  Dry  Ridge,  Ky., 
is  president. 

CROWLEY,  LA. — Warren  B.  Reed,  of  New  Orleans,  La.,  consulting 
engineer,  has  been  engaged  by  the  City  Council  to  prepare  plans  for  the 
installation  of  a  temporary  electric  light  plant  and  also  to  prepare  plans 
and  speciheations  for  permanent  plant  to  take  the  place  of  the  one  re¬ 
cently  destroyed  by  fire. 

NAPOLEON VILLE,  LA. — The  city  is  planning  to  rebuild  the  electric 
light  and  water  plant  recently  damaged  by  storm. 

NEW  ORLEANS,  LA. — The  New  Orleans  &  Seashore  Railway  Com- 
t>any  has  awarded  the  contract  for  its  proposed  electric  railway  from 
New  Orleans  to  Grand  Isle,  La.,  a  distance  of  50  miles,  to  Black  &  Laird, 
of  New  Orleans,  La.  J.  W.  Stephens,  303  Cotton  Exchange  Building. 
New  Orleans,  I.a.,  is  chief  engineer. 

WASHBURN,  MAINE. — A  company  has  been  formed  recently  in 
Washburn  to  supply  the  village  with  electricity  for  lighting  purposes. 
Electrical  energy  for  operating  the  system  will  be  furnished  from  the 
plant  at  Presque  Isle,  Maine. 

B.M.TIMORE,  Ml). — Many  of  the  places  of  amusements  in  River 
\'icw  Park,  a  large  amusement  resort  owned  and  operated  by  the  United 
Railways  &  Electric  Company,  of  Baltimore,  Md.,  were  destroyed  by  fire 
Sept.  30,  causing  a  loss  of  about  $91,000,  a  greater  part  of  which  con¬ 
sisted  of  electrical  apparatus  and  wiring.  Preparations  are  already  being 
made  by  the  company  to  rebuild,  and  it  is  expected  to  have  the  resort 
ready  for  the  next  Summer  season. 

LOCH  R.WEN,  MD. — Plans  are  being  ma>li.  to  install  an  electric 
power  plant  in  the  Maryland  School  for  lioys. 

ROCKVILLE,  MD. — The  Town  Council  is  considering  the  question 
of  establishing  a  municipal  electric  light  plant  to  furnish  electricity  for 
lighting  the  streets  and  residences  of  the  town  and  to  operate  the  pump¬ 
ing  station. 

BOSTON,  MASS. — Bids  will  be  received  until  Oct.  30  at  the  U.  S. 
engineer  office,  Boston,  Mass.,  for  motor  generator  sets,  motors,  centrifu¬ 
gal  pumps,  transformers  and  lightning  arresters.  For  further  informa¬ 
tion  apply  to  Lt.-Col.  Edward  Burr,  U.  S.  A. 

BOSTON,  MASS. — The  Boston  Elevated  Railway  Company  is  con¬ 
templating  the  construction  of  a  substation  in  the  Forest  Hills  district,  at 
the  intersection  of  Washington  and  Bray  streets,  to  supply  electricity  for 
operating  the  Forest  Hills  elevated  railway  extension. 

SHELBURNE  FALLS,  MASS.— E.  N.  Spinney  and  E,  C.  Frost  are 
contemplating  the  installation  of  an  electric  light  plant  to  furnish  elec¬ 
tricity  to  light  their  hotel  and  stable. 

TURNER’S  FALLS,  MASS.— The  Franklin  Electric  Light  Company 
has  petitioned  the  Selectmen  for  a  permit  to  erect  transmission  lines  on 
Montague  City  Road,  Seventh,  Fifteenth  and  G  Streets. 

WORCESTER,  MASS. — Plans  are  being  considered  by  the  City  Coun¬ 
cil  and  the  Worcester  Merchants'  Association  for  installing  an  arch  light¬ 
ing  system  in  the  business  district  of  the  city.  It  is  proposed  to  erect 
arches  from  Chandler  Street  to  Lincoln  Square  on  Main  Street,  and 
from  Harrington  Comer  to  Union  Station,  to  burn  on  an  all-night  and 
every  night  schedule. 

DETROIT,  MICH. — The  Everett-Metzger-Flanders  Company,  of  De¬ 
troit,  Mich.,  contemplates  equipping  its  plant  for  electric  motor  drive, 
and  it  is  said  will  install  a  large  number  of  alternating-current  motors, 
together  with  power-plant  equipment. 

ESCANABA,  MICH. — The  Escanaba  Street  Railway  Company  is  re¬ 
ported  to  have  commenced  work  on  the  construction  of  its  proposed  ex¬ 
tension  from  Escanaba  to  Gladstone.  P.  L.  Utley  is  general  manager. 

MENOMINEE,  MICH. — The  J.  W.  Wells  Company,  of  Menominee, 
Mich.,  is  planning  to  erect  a  new  hardwood  flooring  factory  this  fall, 
for  which  the  following  equipment  will  be  required:  Furnace  boiler, 
engine,  electric  motors,  sawing  machinery,  blowers,  etc. 

PORT  HUROI^,  MICH. — The  Common  Council  has  instructed  the  city 
clerk  to  advertise  for  bids  for  furnishing  electricity  for  lighting  the  streets 
of  the  city  on  a  one,  three  and  five-year  contract  commencing  Jan.  i,  1910, 
on  a  moonlight  schedule  and  an  all-night  and  every-night  schedule.  The 
contract  is  to  provide  for  175  arc  lanqis  of  2000  cp. 

CLEAR  WATER,  MINN.— The  question  of  establishing  an  electric 
lighting  system  in  Clear  Water  is  under  consideration. 

FERGUS  FALLS,  MINN. — Four  dams,  one  a  concrete  structure  com¬ 
pleted  by  the  city  last  fall  to  furnish  power  for  operating  the  municipal 
electric  light  plant  at  a  cost  of  $60,000.  were  destroyed  Sept.  25  by  a 
washout.  The  power  station  with  all  the  equipment  was  wrecked,  caus¬ 
ing  a  total  damage  of  about  $200,000. 

HIBBING,  MINN. — Preparations  are  being  made  by  the  Shenango 
Furnace  Company  for  the  installation  of  a  new  Corliss  engine  and  elec¬ 
tric  generator  at  Hibbing,  Minn. 

MADISON,  MINN.— Bids  will  be  received  by  J.  C.  Bang,  manager 
of  the  municipal  electric  light  plant,  until  Oct.  10,  for  the  installation 
of  a  boiler,  72  in.  x  18  ft.,  in  the  municipal  electric  light  plant.  Plans 
and  specifications  can  be  seen  at  the  office  of  the  Hartford  Steam  Boiler 
Inspection  k  InsuratK-e  Company,  Minneapolis.  Minn. 


McKinley,  MINN.— The  citizens  have  voted  to  issue  bonds  to  the 
amount  of  $5,000  for  the  construction  of  an  electric  light  plant. 

WINON.^,  MINN.— Negotiations  have  been  closed  whereby  the  North¬ 
western  Telephone  Company  has  secured  control  of  the  telephone  lines 
owned  and  controlled  by  the  Winona  Independent  Telephone  Company, 
which  consists  of  approximately  500  miles  of  lines. 

VICKSBURG,  MISS. — The  N’icksburg  Traction  Company  is  planning 
to  install  coal-handling  machinery  in  its  power  station  within  the  next 
year. 

CHILLICOTHE,  MO. — A  special  election  will  be  held  Oct.  23  for 
the  purpose  of  voting  on  the  proposition  of  issuing  $150,000  in  bonds, 
the  proceeds  to  be  used  for  the  installation  of  an  electric  light  plant  and 
water  works  system.  Fuller-Coult  Company,  Chemical  Building.  St. 
Louis,  Mo.,  are  the  engineers. 

FESTUS,  MO.— The  proposition  to  issue  $i5,oo>)  in  bonds  for  the 
construction  of  a  municipal  electric  light  plant  will  be  submitted  to  the 
voters. 

MALDEN,  MO. — Plans  are  being  prepared  by  Archer  Rollins  &  Com 
pany,  engineers,  Beal  Building,  Kansas  City,  Mo.,  for  an  addition  to  the 
muuicipal  electric  light  plant.  It  is  proposed  to  increase  the  output  of 
the  plant  at  a  cost  of  about  $7,000. 

WINDSOR,  MO. — The  stockholders  of  the  Missouri  Union  Tele¬ 
phone  Company  has  decided  to  issue  $25,000  in  bonds,  the  proceeds  to. 
be  used  to  take  up  outstanding  indebtedness  and  for  extensions  and  im 
provements  to  its  plant. 

CULBERTSON,  MONT.— The  Montana  Star  Telephone  Company  will 
soon  commence  work  on  the  construction  of  the  telephone  line  to  extenil 
from  Culbertson  to  Glasgow. 

HELENA,  MONT. — Sealed  proposals  will  be  received  until  Oct.  18 
by  J.  A.  Mattson,  city  clerk,  for  furnishing  the  city  of  Helena  with 
equipment  for  an  electric  light  plant,  specifkations  for  which  may  be 
seen  at  the  office  of  the  city  clerk. 

POLSON,  MONT.— The  Northern  Idaho  &  Montana  Power  Company 
has  commenced  work  on  construction  of  its  electric  plant,  the  cost  of 
which  is  estimated  at  $30,000. 

COZAD,  NEB. — The  citizens  have  decided  to  establish  a  municipal 
electric  light  plant,  bonds  for  which  have  been  voted. 

FAIRBURY,  NEB. — The  Council  is  considering  the  question  of  in¬ 
stalling  a  municipal  electric  light  plant  or  purchasing  the  lighting  sys¬ 
tem  of  the  Fairbury  Light  &  Water  Company.  The  local  company 
ported  to  have  applied  for  a  new  franchise. 

SUTTON,  NEB. — At  an  election  held  recently  the  citizens  d-ic.-i-"- 
the  proposition  to  issue  bonds  for  the  erection  of  an  electric  light  ,  »  ,  . 

ALBUQUERQUE,  N.  M. — The  City  Council  has  granted  M.  I',  ."stamm 
and  associates  a  50-year  franchise  to  construct  and  operate  a  2-mile 
electric  railway  in  Albuquerque,  and  a  zs-y.-ar  franchise  to  furnish 
electricity  for  lamps,  motors,  etc. 

DUNDEE,  N.  Y. — The  managers  of  the  Dundee  elect  t  ic  light  plant 
are  contemplating  replacing  the  present  25-cp  incandescent  street  lamps 
with  tungsten  lamps  of  80  cj).  The  owners  of  the  plant  have  offered  to 
install  the  new  system  and  furnish  the  improved  service  for  $1,800  per 
year,  which  is  $300  more  than  the  town  pays  for  the  present  service 
NEW  YORK,  N.  Y. — Bids  will  be  received  at  the  office  of  the  Depart 
ment  of  Parks,  Arsenal  Building,  Fifth  Avenue  and  Sixty-fourth  Street, 
New  York,  N.  Y.,  until  Oct.  21,  for  furnishing  material  luJ  installation 
of  the  electric  light  and  power  plant  in  the  New  York  Public  Library, 
.\stor,  Lenox  and  Tilden  Foundations,  Fifth  .Avenue,  Fortieth  and  Forty- 
-.econd  Streets.  Plans  and  specifications  may  be  seen  at  the  office  of  the 
Department  of  Parks,  and  also  at  the  office  of  Carrere  &  Hastings,  New 
York  Public  Library  Building,  New  York,  N.  Y.  Henry  Smith  is  presi- 
<ient  of  board  of  commissioners. 

ROCHESTER,  N.  Y. — Bids  will  be  received  by  tbe  Board  of  Educa¬ 
tion,  Municipal  Building,  until  Oct.  15,  for  furnishing  material  and  labor 
required  for  electric  light  wiring  and  fixtures  for  Public  School  No.  14 
and  the  assembly  halls  of  the  following  schools  as  follows:  >9>  ^3’ 

according  to  plans  and  specifications  of  the  architect,  J.  Foster  Warner, 
which  may  be  seen  at  the  office  of  the  board.  J.  S.  Mullan  is  secretary. 

HIGH  POINT,  N.  C. — The  Town  Council  has  closed  a  contract  with 
the  North  Carolina  Public  Service  Corporation  to  furnish  too  arc  lamps 
for  street  lighting.  The  company  will  secure  electricity  for  the  service 
from  tbe  Southern  Power  Company. 

LENOIR,  N.  C. — The  Citizens’  Light  &  Power  Company  is  planning 
to  enlarge  its  plant  in  order  to  meet  tbe  increasing  demand  for  electricity 
for  lamps  and  motors  in  Lenoir.  The  new  equipment  will  include  a  new 
loo-kw  three-phase,  Allis-Chalmers  dynamo.  It  is  expected  the  company 
will  establish  an  all-night  lighting  service  in  tbe  town.  E.  C.  Ivey  is 
'  (‘cretary  and  manager. 

MONROE,  N.  C. — The  Monroe  Telephone  Company  is  making  arrangr- 
-nents  to  rebuild  its  entire  telephone  system,  at  a  cost  of  about  $10,000. 

ROCKINGHAM,  N,  C. — The  Rockingham  Power  Company  is  reported 
to  be  ready  to  resume  work  on  the  Blewitt's  Falls  hydroelectric  plant, 
the  works  now  being  in  the  hands  of  W.  A.  Leland,  receiver.  About 
1000  men  will  be  required. 

SALISBURY,  N.  C. — Plans  are  being  considered  for  the  construction 
of  an  electric  railway  from  Salisbury  to  Winston,  a  distance  of  about 
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31  mile*.  Electricity  for  operating  the  propoeed  railway  will  be  aecured 
from  the  Southern  Power  Company’!  plant!  on  the  Catawba  River. 

SALISBURY,  N.  C. — The  town  has  granted  a  franchiae  to  L.  D. 
Coltrane,  of  Concord,  and  J.  F.  Hayden,  of  High  Point,  to  install  a 
number  of  long  distance  telephone  stations,  Salisbury  to  be  the  central 
point  for  independent  exchanges  at  High  Point,  Lexington  and  several 
other  towns,  of  from  2000  to  10,000  population. 

HAZLETON,  N.  D. — The  installation  of  an  electric  light  plant  in 
Hazleton  is  under  consideration.  George  Zerbes  is  reported  to  be  inter¬ 
ested  in  the  project. 

MINOT,  N.  D. — The  Fisher  Construction  Company  is  reported  to  be 
making  preliminary  surveys  for  an  electric  railway  to  extend  from 
Minot  to  Boscurvis,  Sask.  It  is  said  that  $150,000  has  already  been  sub¬ 
scribed  toward  the  project.  H.  F.  Bartling,  of  Minot,  N.  D.,  is  interested 
in  the  enterprise. 

ASHTABULA,  OHIO. — A  contract  has  been  placed  by  the  Lake  Shore 
&  Michigan  Southern  Railroad  Company  with  the  Wellman-Seaver-Mor- 
gan  Company,  of  Cleveland,  Ohio,  for  four  15-ton  Hulett  unloaders  for 
the  new  ore  docks  to  be  built  at  Ashtabula,  Ohio.  It  is  said  that  the 
railroad  company  expects  to  purchase  a  Hoover  &  Mason  ore  bridge  to  be 
erected  in  connection  with  the  plant.  A  power  plant  will  also  be  erected 
by  the  Lake  Shore  Railroad  Company.  The  contract  for  the  equipment 
will  be  placed  in  the  near  future.  The  cost  of  the  plant  complete  is 
estimated  at  about  $800,000. 

CHESAPEAKE,  OHIO. — The  Town  Board  has  granted  A.  E.  Cox  and 
associates  a  25-year  franchise  to  construct  an  electric  railway  through 
Chesapeake.  The  proposed  railway  will  extend  from  Ironton.to  Gallipolis 
on  the  Ohio  side  of  the  river  and  from  Point  Pleasant  to  Guyandotte  on 
the  West  V’irginia  side. 

CLEV^ELAND,  OHO. — Plans  are  being  made  by  the  Upson  Nut  Com¬ 
pany,  of  Cleveland,  Ohio,  to  enlarge  its  power  house,  which  will  include 
the  installation  of  a  boiler,  contract  for  which  has  been  placed.  The 
company  also  contemplates  installing  a  generating  unit  of  about  500  hp, 
which  has  not  yet  been  purchased. 

COLUMBUS,  OHIO. — The  executive  committee  of  the  board  of  direct¬ 
ors  of  the  Columbus  Citizens’  Telephone  Company  is  considering  the 
proposition  of  purchasing  the  property  of  the  Lancaster  Telephone  Com¬ 
pany,  of  Lancaster,  Ohio.  The  Lancaster  Telephone  Company  is  a  sub¬ 
sidiary  of  the  United  States  Telephone  Company,  which  is  now  disposing 
of  its  local  plants  in  order  to  devote  its  attention  to  the  long-distance 
business  and  the  development  of  the  system. 

DAYTON,  OHIO. — Announcement  has  been  made  that  the  Cincinnati, 
Dayton  &  Fort  Wayne  Railway  Company  will  be  re-organized  and  will 
resume  work  on  the  construction  of  its  electric  railway.  The  company 
now  proposes  to  construct  a  railway  to  Toledo,  Ohio,  with  a  branch  to 
Detroit,  Mich.,  instead  of  extending  into  Indiana,  as  originally  planned. 

FRANKLN,  OHIO. — The  Franklin  Wheel  Company,  of  Franklin,  Ohio, 
is  contemplating  the  installation  of  a  direct-current  generator  with  a 
rating  of  about  30  kw. 

LIMA,  OHIO. — The  Western  Ohio  Railway  Company  is  installing  a 
!ooo-kw  turbine  in  its  power  house  at  St.  Mary’s  to  furnish  additional 
power  for  its  system. 

SPRINGFIELD,  OHIO. — An  ordinance  has  been  passed  by  the  City 
Council  awarding  a  contract  to  the  Springfield  Light,  Heat  &  Power 
Company  to  furnish  electricity  for  the  street  lamps  at  $68  each  per  year, 
for  a  period  of  ten  years.  About  500  lamps  will  be  required. 

STEUBENV’ILLE,  OHIO. — The  •  County  Commissioners  of  Jefferson 
County  have  granted  the  Wheeling  Traction  Company,  of  Wheeling,  W. 
Va.,  a  perpetual  franchise  to  operate  its  railway  over  the  highway  from 
Mingo  to  Brilliant. 

YELLOW  SPRING'S,  OHIO. — The  city  is  reported  to  have  sold  elec¬ 
tric  light  bonds  to  the  amount  of  $6,000,  the  proceeds  to  be  used  for 
improvements  to  the  lighting  system. 

KONAWA,  OKLA. — Bids  will  be  received  by  the  Town  of  Konawa 
until  Oct.  13  for  material  and  equipment  necessary  for  the  construction 
of  an  electric  light  and  water  plant,  to  cost  about  $30,000,  specifications 
for  which  may  be  secured  from  Mackintosh-Barbour  Company,  engineers, 
Bassett  Building,  Oklahoma  City,  Okla. 

TULSA,  OKLA. — The  Mid-Continent  Traction  Company  has  awarded 
the  contract  for  the  construction  of  its  proposed  electric  railway  from 
Tulsa  to  Sapulpa,  via  Shawnee,  a  distance  of  22  miles.  T.  Robert  Burn¬ 
ham  is  chief  engineer. 

WEWOKA,  OKLA. — It  is  reported  that  the  citizens  have  voted  to 
issue  $60,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
an  electric  light  plant,  water  works  and  sewerage  system. 

ASTORIA,  ORE. — Arrangements  are  being  made  by  the  Hammond 
Lumber  Company,  of  Astoria,  Ore.,  for  the  installation  of  two  800-kw 
turbo-generator  sets,  with  condensers,  transformers  and  other  auxiliary 
apparatus.  It  is  said  that  the  company  proposes  to  use  exhaust  steam  from 
the  sawmill  when  in  operation  and  direct  steam  when  the  mill  is  not 
working. 

LA  GRANDE,  ORE. — At  an  election  held  recently  the  citizens  voted 
in  favor  of  the  proposition  to  is.sue  bonds  for  the  construction  of  a 
municipal  electric  light  plant. 

LA  GRANDE,  ORE. — Negotiations  have  been  closed  whereby  the 
F.astern  Oregon  T.ight  &  Power  Company,  which  owns  and  control*  the 


Fremont  and  Baker  Light  and  Power  Companias,  has  purchasad  tb, 
plant  and  holdings  of  the  Grand  Ronde  Electric  Company,  which  givaa 
the  company  control  of  practically  all  the  lighting  facilities  in  Eastern 
Oregon,  east  of  Pendleton.  The  headquarters  of  the  company  are  lo¬ 
cated  in  Baker  City,  Ore. 

BEDFORD,  PA. — Applfbation  has  been  made  to  the  Governor  for  a 
charter  for  the  Bedford,  Fulton  k  Franklin  Street  Railway  Company  to 
construct  a  double-track  street  railway  from  Bedford  to  Cbambersburg, 
by  M.  J.  Murphy,  M.  D.  Tate,  George  W.  Rook,  John  F.  Fay,  M.  H. 
Sheets  and  I.  Y.  Daly. 

BUTLER,  PA. — The  installation  of  motor-driven  equipment  is  being 
considered  by  the  Butler  Engine  &  Foundry  Company,  of  Butler,  Pa. 

CLEARFIELD,  PA. — The  Central  Pennsylvania  Light  &  Power  Com¬ 
pany  is  in  the  market  for  a  350-kw  two-phase  unit,  direct-connected  to  a 
Corliss  cross-compound  engine,  switchboards,  motors  and  fans.  The 
system  will  be  changed  from  133  to  60  cycles. 

NANTY  GLO,  PA. — Conrad  Brothers,  of  Nanty  Glo,  are  installing  a 
small  electric  light  plant  for  the  purpose  of  furnishing  electricity  for 
lamps  for  residences  and  business  places  in  the  town.  A  contract  may 
also  be  made  for  the  street  lighting. 

PITTSBURGH,  P.A. — The  contract  for  installing  three  units  in  the 
power  plant  in  the  Pittsburgh  Athletic  Club  Building,  Pittsburgh,  Pa., 
has  been  awarded  to  James  E.  McNary,  Pittsburgh  representative  of  the 
Clark  Brothers  Engine  Company,  of  Belmont,  N.  Y.  The  contract  calls 
for  three  high-speed  engines  with  a  rating  of  75,  100  and  150  hp,  re¬ 
spectively.  These  engines  are  to  be  direct-connected  to  Crocker-Wheeler 
generators. 

BLACKSBURG,  S.  C. — The  citizens  have  voted  to  issue  $15,000  in 
bonds,  the  proceeds  to  be  used  for  an  electric  light  plant  and  for  street 
improvements. 

COLUMBUS,  S.  C, — Bids  will  be  received  by  G.  F.  Cooper,  city  clerk, 
until  Oct.  23,  for  lighting  the  streets  of  the  city. 

GREENVILLE,  S.  C. — The  Monoghan  cotton  mills  are  being  equipped 
for  electric  motor  drives  at  a  cost  of  about  $30,000.  Electricity  for 
operating  the  mills  will  be  supplied  by  the  Southern  Power  Company  of 
Charlotte,  N.  C.,  electrical  energy  being  transmitted  from  the  Great 
Falls  plant  on  the  Catawba  River. 

ORANGEBURG,  S.  C. — It  is  reported  that  the  Edisto  Power  Com¬ 
pany  is  planning  to  install  an  emergency  steam  plant  of  from  1000  to 
2000  hp,  to  be  used  until  the  hydroelectric  plant  is  built.  The  cost  of 
the  hydroelectric  plant  is  estimated  at  about  $1,000,000.  For  further 
information  address  the  Edisto  Power  Company,  care  of  Wolfe  &  Berry. 

ROCK  HILL,  S.  C. — A  movement  has  been  started  for  equipping  the 
local  horse  car  line  to  be  operated  by  ylectricity.  J.  M.  Cherry,  one  of 
the  owners  of  the  old  system,  is  interested  in  organizing  a  new  com¬ 
pany  to  build  an  electric  railway  in  the  town.  It  is  likely  that  a  rail¬ 
way  will  also  be  built  to  the  Catawba  River,  where  a  pleasure  park  will 
be  established  by  the  company. 

ROCK  HILL,  S.  C. — R  T.  Fewell,  present  manager  of  the  Rock 
Hill  Water,  Light  &  Power  t^ompany,  recently  sold  at  a  receiver’s  sale 
to  Philadelphia  capitalists,  announces  that  a  charter  will  be  asked  by 
himself  and  P.  .A.  Wilcox,  of  Florence,  S.  C.,  for  the  Rock  Hill  Lighting 
&  Water  Company. 

CENTREVILLE,  TENN. — A  petition  is  being  circulated  in  Centreville 
asking  the  Board  of  Mayor  and  Aldermen  to  submit  a  proposition  to  the 
voters  asking  for  a  bond  issue  of  $30,000,  the  proceeds  to  be  used  to 
establish  an  electric  lighting  system  and  water  works. 

ERWIN,  TENN. — The  Unaka  Traction  Company  is  installing  new 
equipment  in  its  plant,  including  a  50-kw,  60  cycle  generator,  a  75-hp 
automatic  engine,  a  loo-hp  return  tubular  boiler,  and  other  improve¬ 
ments.  I.  R.  Roberts  is  general  manager. 

LAFAYETTE,  TENN. — Preliminary  surveys  have  been  completed  and 
rights  of  way  are  being  secured  by  the  Westmoreland  &  Red  Springs 
Railroad  Company  for  its  proposed  electric  railway,  which  will  extend 
fiom  Westmoreland,  via  Lafayette  to  Red  Boiling  Springs,  Tenn.,  a  dis¬ 
tance  of  36  miles.  The  railway  later  will  be  extended  into  Kentucky  to 
connect  with  the  Queen  &  Crescent  Route.  Bright  Brothers  Construction 
Company,  of  Nashville,  Tenn.,  is  the  contractor. 

DEL  RIO,  TEX. — The  Del  Rio  Electric  Light  &  Ice  Company  is  con 
lemplating  reconstructing  part  of  its  pole  lines  and  installing  a  new 
25-ton  ice  machine.  W.  H.  Wolff  is  president  and  manager. 

GAINESVILLE,  TEX. — The  Gainesville,  Whitesboro  &  Sherman  Rail¬ 
way  Company  has  13  miles  of  its  railway  graded.  The  company  would 
like  to  correspond  with  a  construction  or  engineering  company,  with  a 
view  of  completing  the  railway.  Thomas  M.  Bosson  is  secretary. 

GALVESTON,  TEX. — Sealed  proposals  will  be  received  by  V.  E. 
Austin,  City  Secretary,  until  Oct.  21,  for  furnishing  one  engine,  direct- 
connected  to  generator,  with  a  rating  of  not  less  than  150  kw,  including 
switchboard  and  other  accessories  for  the  municipal  electric  light  plant. 
Plans  and  specifications  are  on  file  at  the  office  of  the  city  secretary  and 
in  the  office  of  W.  D.  Masterson,  city  superintendent  of  electricity,  from 
whom  copies  can  be  secured  upon  application. 

HOUSTON,  TEX. — The  Houston  Light  k  Power  Company  has  decided 
to  place  all  its  overhead  wires  underground  in  the  business  section  of 
the  city,  at  a  cost  of  about  $100,000.  Ford,  Bacon  k  Davis,  engineers, 
of  New  York.  N  Y..  will  have  charge  of  the  work. 
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MADISONVILLE,  TEX. — A  movement  i*  on  foot  by  the  business  men 
of  the  town  to  establish  an  electric  lighting  system  and  water  works  in 
Madison  ville. 

MARLIN,  TEX. — It  is  reported  that  the  Marlin  Ice  ft  Electric  Com¬ 
pany  will  rebuild  its  plant,  which  was  recently  destroyed  by  fire.  I.  J. 
Nathan  is  owner.  „ 

ORANGE,  TEX. — The  Yellow  Pine  Paper  Mill  Company  has  awarded 
the  contract  for  equipment  of  its  power  house,  costing  between  $35,000 
and  $40,000,  to  the  Westinghouse  Electric  &  Manufacturing  Company,  of 
Pittsburgh,  Pa.  The  equipment  includes  an  8oo-kw  turbo-generator  set, 
Le  Blanc  condenser,  turbine  exciter,  40  or  more  motors,  etc.  The  steam 
boiler  equipment  has  been  purchased.  The  plant  will  have  an  output  of 
1000  hp.  The  power  plant  is  to  be  located  on  the  banks  of  the  Sabine 
River,  between  the  two  mills  of  the  Lutcher  ft  Moore  Lumber  Company, 
where  fuel  can  be  secured  direct  from  the  slab  conveyors  of  either  mill. 

TERRELL,  TEX. — The  management  of  the  municipal  electric  light 
plant  is  planning  to  establish  a  24-hour  service. 

AMERICAN  FORK,  UTAH.— The  Utah  County  Light  ft  Power  Com¬ 
pany  has  filed  amendments  to  its  charter  increasing  its  capital  stock  from 
$200,000  to  $300,000. 

FARMINGTON,  UT.MI. — The  Davis  County  Light  &  Power  Company 
is  erecting  an  electric  power  plant  on  the  hillside  northeast  of  Farmington, 
at  a  cost  of  $30,000.  It  is  expected  to  have  the  plant  completed  and  in 
service  by  Nov.  1.  The  company  will  furnish  electricity  for  manufacturing 
purposes  and  for  the  washing-machine  motor. 

FORT  DOUGLAS,  UTAH. — Sealed  proposals  will  be  received  by  Lieut. 
Kenneth  P.  Williams,  acting  quartermaster,  U.  S.  A.,  Fort  Douglas, 
Utah,  until  Oct.  26,  for  the  construction  of  an  electric  lighting  system  at 
Fort  Douglas.  Plans  and  specifications  may  be  secured  on  application 
to  the  above  office  on  deposit  of  five  dollars,  which  will  be  returned  when 
plans  are  returned. 

PITTSFORD,  VT. — The  Selectmen  are  considering  the  question  of  en¬ 
tering  into  a  contract  with  the  Rutland  Railway,  Light  &  Power  Com¬ 
pany  to  furnish  electricity  for  lighting  the  streets  of  the  town.  If  the 
project  should  go  through  the  transmissio'.i  line  would  be  extended  from 
the  power  station  at  Mendon  and  a  substation  would  be  erected  in  Pitts- 
ford. 

APPOMATTOX,  VA. — The  Appomattox  Telephone  Company  has  filed 
amendments  to  its  charter  increasing  its  capital  stock  from  $5,000  to 
$10,000. 

CHARLES  CITY  COURTHOUSE,  VA.— The  Charles  City  Telephone- 
Company,  which  has  been  in  operation  for  sometime,  has  been  formally 
incorporated,  with  H.  S.  Saunders,  president;  Dr.  Ashton  Harwood,  vice- 
president;  L.  M.  Nance,  secretary-treasurer.  The  company  has  erected 
a  telephone  line  from  Roxbury  to  Granville,  and  contemplates  other  ex¬ 
tensions. 

BELLINGHAM,  W.\SH. — Plans  are  being  prepared  by  the  Home  Tele¬ 
phone  Company  of  Puget  Sound  for  extensions  and  improvements  to  its 
telephone  system  in  Bellingham  which  will  involve  an  expenditure  of 
from  $10,000  to  $15,000.  The  work  will  include  the  erection  of  a  new 
circuit  between  Bellingham  and  Seattle,  and  the  installation  of  two  new 
switchboards. 

OLYMPIA,  WASH. — The  Olympia  Light  &  Power  Company  is  re¬ 
ported  to  be  contemplating  substituting  tungsten  lamps  for  the  present 
street  arc  lamps. 

WALLA  WALLA,  WASH. — Plans  are  being  considered  by  the  Port¬ 
land  Flouring  Mills  Company  for  the  construction  of  a  new  plant  in 
Walla  Walla,  Wash.,  including  the  installation  of  a  power  plant  com¬ 
plete. 

WASHOUGAL,  WASH. — The  Western  Light  &  Power  Company  is 
installing  a  hydroelectric  plant  to  supply  electricity  in  Washougal  and 
Camas.  The  company  expects  to  have  the  plant  ready  for  service  by 
Dec.  1.  C.  W.  Cottrell  is  interested  in  the  enterprise. 

W.XTERV'ILLE,  WASH. — The  Waterville  Railway  Company  is  report¬ 
ed  to  have  awarded  the  contract  for  the  construction  and  equipment  of 
Its  proposed  electric  railway  between  Douglass  and  Waterville,  a  distance 
of  4t^^  miles,  to  Frank  McKean,  of  Seattle,  Wash.,  for  $80,000.  O.  H. 
Kogers,  of  Waterville,  Wash.,  is  chief  engineer. 

St.  JOSEPH,  WIS. — The  capital  stock  of  the  Moulton  Rural  Tele¬ 
phone  Company  has  been  increased  from  $3,600  to  $6,000. 

SHULLSBURG,  WIS. — The  City  of  Shullsburg,  Wis.,  with  a  popula¬ 
tion  of  about  1200,  will  give  a  franchise  to  parties  wishing  to  install  an 
electric  light  plant  in  the  city.  The  city  owns  its  water  system,  which 
it  would  turn  over  to  the  electric  company.  For  further  information  ad 
dress  W.  S.  Webb,  City  Clerk. 

WEST  ALLIS,  WIS.— The  Common  Council  has  awarded  a  contract 
to  the  Milwaukee  Electric  Light,  Heat  &  Traction  Company  for  lighting 
the  streets  of  the  city  for  a  term  of  ten  years,  at  the  rate  of  $75  per  lamp 
per  year. 

CHEYENNE,  WYO. — Bids  will  be  received  by  Captain  V.  K.  Hart, 
acting  quartermaster,  until  Oct.  23  for  electrical  work  in  rear  ward  wings, 
including  wiring  and  fixtures  and  installing  intercommunicating  telephone 
system.  Blank  forms  of  proposals  and  information  furnished  on  appli¬ 
cation. 

CHEYENNE,  WYO. — The  Cheyenne  Light,  Fuel  &  Power  Company, 

of  Cherenne.  \5’vo  .  is  contemplating  the  installation  of  a  soo-kw  direct 


connected  unit  in  its  electric  plant.  Extenaive  improvements  are  also  to 
be  made  to  its  gas  plant,  including  the  installation  of  a  600-hp  Franklin 
water-tube  boiler. 

THERMOPOLIS,  WYO.— George  D.  Miklejobn,  of  Omaha,  Neb.,  is 
interested  in  a  project  to  construct  an  electric  railway  from  Thermopolis 
to  Hot  Springs.  A  company  has  been  organized  under  the  name  of  the 
Thermopolis  &  Hot  Springs  Street  Railway  Company.  Col.  S.  A.  Broad 
well,  of  Thermopolis,  is  president  of  the  company. 

CALGARY',  ALTA,  '  .AN. — Work  has  commenced  on  the  construction 
of  dams,  power  plant,  etc.,  of  the  Calgary  Power  ft  Transmission  Com¬ 
pany  on  Bow  River,  45  miles  from  Calgary.  Contracts  have  been  awarded 
for  two  2000-kw  generators,  300  r.p.m.,  of  the  water-wheel  type,  to  the 
Canadian  General  Electric  Company,  of  Toronto,  Can.  The  remainder 
of  the  tenders  will  soon  be  awarded.  It  is  reported  that  the  company  has 
contracted  with  the  Western  Canada  Cement  &  Coal  Company,  of  Ex- 
shaw,  to  supply  3000  hp,  which  will  be  transmitted  at  12,000  volts,  60 
cycles. 

EDMONTON,  ALTA.,  CAN. — New  equipment  is  being  installed  in  the 
municipal  electric  plant,  which  will  increase  the  output  of  the  plant  by 
5000  bp,  which  will  be  utilized  for  street  railway  and  electric  lighting 
service.  It  is  expected  that  a  new  power  house  will  be  erected  during 
the  next  six  months. 

CRANBROOK,  B.  C.,  CAN. — The  Cranbrook  Electric  Light  Company 
is  contemplating  the  installation  of  a  new  steam  plant  to  cost  from 
$30,000  to  $50,000. 

NELSON,  B.  C.,  CAN. — The  Nelson  Electric  Tramway  Company  is 
reported  to  have  closed  an  agreement  with  the  city  under  which  it  is 
to  resume  the  street  car  service,  which  has  been  suspended  since  the 
destruction  of  its  plant,  and  to  extend  the  existing  lines.  The  city  is  to 
furnish  electricity  free  of  charge  to  operate  the  cars  and  to  guarantee 
bonds  of  the  company  to  the  amount  of  $20,000. 

VICTORIA,  B.  C.,  CAN. — The  by-law  ratifying  the  agreement  with 
the  British  Columbia  Electric  Railway  Company  under  which  the  city 
agrees  not  to  enter  the  power  business  without  first  offering  to  purchase 
the  company’s  plant,  was  recently  carried.  The  company  agrees  to  spend 
$1,500,000  for  the  installation  of  a  power  plant  at  Jordan  River. 

VICTORIA,  B.  C.,  CAN.— Preliminary  work  has  commenced  on  the 
Jordon  River  project  of  the  British  Columbia  Electric  Railway  Company. 

V’ANCOUVER,  B.  C.,  CAN. — The  Burrard  Power  Company  has  been 
granted  25,000  miners’  in.  of  water  of  the  Lilooet  River,  by  the  Do¬ 
minion  Government.  The  power  plant  will  be  located  about  23  miles 
from  Vancouver. 

MORRISBURG,  ONT.,  CAN. — The  citizens  on  Sept.  25  voted  to  give 
the  Canadian  Sheet  Steel  Company  a  60-year  franchise  for  the  con¬ 
struction  and  operation  of  a  hydroelectric  power  plant  and  a  right  of 
way  for  an  electric  railway  through  the  principal  streets  of  the  town. 

OWEN  SOUND,  ONT.,  C.AN. — Plans  are  being  considered  for  the 
organization  of  a  company  to  carry  on  the  work  started  four  years  ago 
by  the  Georgian  Bay  Power  Company.  .About  $90,000  was  spent  by  the 
company  in  purchasing  rights  and  in  constructing  a  tunnel  867  ft.  long 
for  the  purpose  of  transmitting  power  developed  at  Eugenia  Falls  to 
Owen  Sound,  which  was  brought  to  a  standstill  through  lack  of  funds. 
It  is  estimated  that  2200  hp  can  be  developed  and  delivered  in  Owen 
Sound  at  a  cost  of  $20  per  horse-power  per  year,  .\bout  $200,000  will 
be  requir  d  to  carry  out  this  project. 

PERTH,  ONT.,  C.AN. — The  power  house  of  the  Canadian  Electric  & 
VV’ater  Power  Company,  located  at  Badour’s  Mills,  was  destroyed  by  fire 
recently,  causing  a  loss  of  about  $15,000. 

PETERBOROUGH,  ONT.,  C.AN. — The  Otonabee  Power  Company  is 
planning  to  combine  its  two  dams,  at  a  cost  of  about  $250,000. 

MEXICO  CITY,  MEX. — The  Mexican  Northern  Light  ft  Power  Com¬ 
pany  has  awarded  the  contract  for  the  construction  of  its  hydroelectric 
plant  and  20  miles  of  railway  on  the  Conchos  River,  to  Sir  Whitman 
Pearson,  an  English  contracting  firm,  for  about  $5,000,000.  The  plant 
will  be  located  about  17  miles  from  Santa  Rosalia.  G.  F.  Green¬ 
wood.  of  Montreal,  Que.,  is  president  of  the  company. 

MONTERREY',  MEX. — Plans  are  being  prepared  by  the  Monterey  Rail 
way.  Light  &  Power  Company  for  extensive  changes  in  its  plant  on 
.Allende  and  Guerrere  Streets. 


New  Industrial  Companies. 

THE  CENTRAL  ENGINEERING  ft  CONSTRUCTION  COMPANY, 
of  Wilmington,  Del.,  has  been  incorporated,  with  a  capital  stock  of 
$500,000,  by  E.  L.  Squire.  G.  W.  Dorsey,  Jr.,  L.  Rothstein,  of  Wil¬ 
mington,  Del. 

THE  CHESTER  MANUFACTURING  COMP.ANY,  of  Yonkers,  N.  Y.. 
has  been  incorporated,  with  a  capital  stock  of  $4,500,  by  James  Chester, 
of  New  York,  N.  Y. ;  James  Donnelly  and  James  W.  Slade,  both  of 
Yonkers,  N.  Y. 

THE  ELECTRICAL  CONSTRUCTION  COMPANY,  of  New  Orleans. 
La.,  has  been  incorporated,  with  a  capital  stock  of  $3,000,  for  the  pur¬ 
pose  of  doing  electrical  construction  work.  The  officers  arc:  Gilbert  I- 
Dupre,  Jr.,  president;  W.  IT.  Grihble.  serretarv.  and  Charles  Ahrens, 
treasurer. 
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THE  FEDERAL  ENGINEERING  COMPANY,  of  New  York,  N.  Y., 
has  been'  incorporated,  with  a  capital  stock  of  $100,000,  to  do  a  general 
constructing  and  building  business,  by  A.  A.  Bertini,  J.  M.  Baum,  J.  P. 
Irwin,  of  New  York,  N.  Y. 

THE  FISH  SYSTEMS  COMPANY,  of  Indianapolis.  Ind.,  has  in¬ 
corporated  with  a  capital  stock  of  $50,000.  The  company  proposes  to 
establish  and  equip  a  plant  for  the  manufacture  and  sale  of  electrical 
and  power  apparatus.  George  L.  Fish,  R.  C.  Davis,  H.  F.  Huster  and 

E.  A.  Leeson  are  directors. 

THE  FT.  WAYNE  MANUFACTURING  COMPANY,  of  Ft.  Wayne, 
Ind.,  has  been  incorporated  to  establish  a  plant  for  the  manufacture  of 
electrical  machinery  and  supplies.  The  capital  stock  is  placed  at  $10,000. 

F.  L.  Dulin,  A.  L.  Sopshire,  W.  M.  Fay  and  Perry  Crawford  are 
directors. 

THE  FROLICH  STEAM  TURBINE  COMPANY  has  filed  articles 
of  incorporation  with  the  Secretary  of  State.  The  company  is  capitalized 
at  $100,000,  and  the  incorporators  are:  R.  C.  Frolich,  F.  C.  Frolich  and 
W.  F.  Frolich,  of  Philadelphia,  Pa. 

THE  GENERAL  POWER  COMPANY,  of  Augusta,  Maine,  has  filed 
articles  of  incorporation  for  the  purpose  of  dealing  in  machinery  and 
engines,  etc.  E.  M.  Leavitt,  of  Augusta,  Maine,  is  president  and 
treasurer. 

THE  GEORGE  M.  BREWSTER  CONSTRUCTION  COMPANY,  of 
Tenafly,  N.  J.,  has  been  chartered,  with  a  capital  stock  of  $100,000,  by 

G.  M.  Brewster,  J.  W.  Brewster,  of  Tenafly,  N.  J.,  and  W.  Scott,  of 
Hackensack,  N.  J.  The  company  proposes  to  do  a  general  contracting, 
engineering  and  construction  business. 

THE  HAYS  RAPID  TUNNELING  &  MINING  MACHINE  COM¬ 
PANY,  of  Birmingham,  Ala.,  has  been  incorporated  with  a  capital  stock 
of  $1,000,000.  The  company  proposes  manufacturing  mining  machines, 
turbine  engines,  pumps,  etc.  The  officers  of  the  company  are:  E.  W. 
Hays,  president;  A.  C.  Bruce,  vice-president,  and  H.  E.  Sheldon,  sec¬ 
retary. 

THE  HENRY  THERMO-ELECTRIC  COMPANY,  of  Portland,  Maine, 
has  been  incorporated,  with  a  capital  stock  of  $100,000,  to  manufacture 
electrical  instruments.  J.  H.  M.  Parker,  of  Lenoxville,  is  president,  and 
C.  W.  Cate,  of  Sherbrooke,  treasurer. 

THE  INTERNATIONAL  ELECTRICAL  MANUFACTURING  COM¬ 
PANY,  of  Portland,  Maine.,  has  been  incorporated,  with  a  capital  stock 
of  $1,000,000,  for  the  purpose  of  manufacturing  electrical  machinery. 
The  officers  of  the  company  are:  C.  E.  Eaton,  president,  and  T.  L. 
Croteau,  treasurer,  both  of  Portland,  Maine. 

THE  LE  COMPTE  COMPANY,  OF  CHICAGO.  ILL.,  has  been  in¬ 
corporated  with  a  capital  stock  of  $500,000,  by  E.  S.  Masterson,  of  Chi¬ 
cago,  Ill.  The  company  proposes  to  manufacture  railway  supplies. 

THE  LEONE  ELECTRICAL  IMPROVEMENT  COMPANY,  of  New 
York,  N.  V'.,  has  been  incorporated  by  P.  Leone,  J.  Coggiano,  A.  Cas- 
telli  and  F.  Surianni,  of  New  York,  N.  Y.  The  company  is  capitalized 
at  $50,000,  and  proposes  to  do  general  contracting  and  electrical  work. 

THE  TATE  GAS  ELECTRIC  MOTOR  VEHICLE  COMPANY,  of 
Jersey  City,  N.  J.,  has  been  incorporated,  with  a  capital  stock  of  $100,- 
000,  for  the  purpose  of  manufacturing  motor  vehicles,  motor  boats  and 
aerial  machines.  The  incorporators  are:  J.  L.  Tate,  C.  E.  Tate  and  J. 
L.  Tate,  Jr.,  of  Jersey  City,  N.  J. 

THE  NEWARK  AUTO  &  ENGINEERING  COMPANY,  of  Newark, 
N.  J.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $25,000, 
for  the  purpose  of  manufacturing  motor  vehicles,  engines,  machinery, 
etc.  The  incorporators  are:  Alex.  Traudt,  Sr.,  Alex.  Traudt,  Jr.,  and 
Jeanette  Traudt,  all  of  Newark,  N.  J. 

THE  NEW  LAMP  COMPANY,  of  New  York.  N.  Y.,  has  been  in 
corporated  by  Frederick  C.  Timpkins,  Henry  Heinmeyer  and  Thomas 
Butt,  ail  of  New  York,  N.  Y.  The  company  is  capitalized  at  $30,000,  and 
proposes  to  manufacture  lamps,  lanterns  and  lighting  devices. 

THE  NEW  YORK  IGNITER  COMPANY,  of  New  Yjrk,  N.  Y.,  has 
been  chartered,  with  a  capital  stock  of  $40,000,  by  James  C.  Wormley, 
Charles  R.  Sherlock  and  Allen  S.  Curlett,  of  New  York,  N.  Y.  The 
company  proposes  to  manufacture  lighting  and  heating  devices. 

THE  NEW  YORK  &  NEW  JERSEY  FURNACE  COMPANY,  of 
Cranford,  N.  J.,  has  filed  articles  of  incorporation,*  with  a  capital  stock 
of  $100,000,  to  manufacture  furnaces,  steam  boilers,  steam  generators, 
etc.  The  incorporators  are:  George  H.  Bates,  of  Cranford,  N.  J.;  Dan¬ 
iel  H.  Chinery  and  John  M.  Braisted,  both  of  Port  Richmond,  N.  Y. 

THE  WESTERN  INDIANA  CONSTRUCTION  COMPANY,  of  Ham¬ 
mond,  Ind.,  has  been  incorporated,  with  a  capital  of  $100,000,  for  the 
purpose  of  constructing  and  equipping  electric  railroads.  Allen  T.  Rus¬ 
sell,  F.  M.  Zimmerman,  C.  F.  Knowlton  and  F.  W.  Potts  are  directors. 

THE  WILSON  &  ENGLISH  CONSTRUCTION  COMPANY,  of  New 
Rochelle,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000  fur 
the  purpose  of  doing  a  general  contracting  business,  building  public 
works,  bridges,  roads,  etc.  The  incorporators  are:  C.  W.  S.  Wilson,  A.  S. 
Wilson,  of  New  Rochelle,  N.  Y.,  and  J.  J.  English,  of  Long  Island  City, 
N.  Y. 

WINDES  &  MARSH,  of  Winnetka,  Ill.,  has  been  chartered,  with  a 
capital  stock  of  $2,500,  for  the  purpose  of  doing  a  general  engineering 
business,  by  Z.  F.  Windes,  of  Chicago,  Ill. 


Neti)  Incorporations. 


EMAUS,  PA. — The  Emaus  Telephone  Company  has  filed  articles  of  in¬ 
corporation.  Following  are  the  directors:  C.  F.  Newcomer,  of  Coopers- 
burg.  Pa.,  treasurer;  H.  T.  Wickert,  H.  M.  Knauss,  C.  D.  Brown,  Isaac 
Neimeyer,  of  Emaus,  Pa.;  Ernest  Ritter,  of  Allentown,  Pa.,  and  C.  H. 
Stonebach,  of  Coopersburg,  Pa. 

NEW  ALEXANDRIA,  PA.— The  New  Alexandria  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000  and  the  following 
directors:  R.  A.  Dorna,  treasurer,  of  New  Alexandria,  Pa.;  M.  K.  George, 
William  Christy,  of  Saltsburg,  Pa.;  John  D.  McCurdy,  of  Livermore,  Psi. ; 
C.  R.  Beatty,  John  Moffat,  Elmer  Myers,  William  Latimer,  S.  U.  Kepple, 
S.  Patterson,  D.  Guthrie,  J.  C.  Giffen,  all  of  New  Alexandria,  Pa. 

DARLINGTON,  S.  C. — Articles  of  incorporation  have  beea  filed  for  the 
Darlington  Water  &  Electric  Company  with  a  capital  stock  of  $50,000  by 
P.  A.  Wilcox  and  W.  M.  Haynesworth. 

ETOWAH,  TENN. — The  Etowah  Electric  Light  k  Power  Company  has 
been  chartered,  with  a  capital  stock  of  $10,000,  by  P.  A.  Kiner,  W.  C. 
Reynolds,  C.  A.  Graham,  J.  B.  Rose  and  G.  O.  Bicknell. 

RIPLEY,  TENN. — The  Lightfoot  Telephone  Company  has  been  in- , 
corporated  with  a  capital  stock  of  $4,000  by  J.  H.  Coughlan,  W.  H. 
Foust,  W.  F.  Roberson,  Dr.  S.  M.  Glenn  and  R.  L.  Dennie. 

EL  PASO,  TEX. — The  El  Paso  &  Fort  Hancock  Railway  Company  has 
been  incorporated  by  C.  E.  Kelly,  Richard  Caples,  W.  B.  Latta,  Felix 
Martinez,  Thomas  O’Keefe  and  Richard  Burgess,  of  El  Paso,  Tex.  The 
company  is  capitalized  at  $100,000,  and  proposes  to  construct  an  electric 
railway  to  connect  El  Paso,  Ysleta,  Socorro,  San  Elizario,  Clint  and 
Fabens. 

FORT  WORTH,  TEX.— The  Fort  Worth,  Mineral  Wells  &  North¬ 
western  Interurban  Railroad  Company  has  applied  for  a  charter  to  con¬ 
struct  an  electric  railway  from  Fort  Worth  to  Mineral  Wells,  via  Weath¬ 
erford,  a  distance  of  54  miles;  later  an  extension  will  be  built  to  Ros¬ 
well.  The  company  will  be  capitalized  at  $100,000,  and  the  incorporators 
are:  L.  C.  Cole,  Paul  S.  Hurley,  of  Fort  Worth,  Tex.;  J.  S.  Sanford, 
and  James  A.  Watkins,  of  Little  Rock,  Ark. 

EVANSTON,  WYO. — The  Castle  Valley  Railroad  Company  has  been 
incorporated,  with  a  capital  stock  of  $100,000,  for  the  purpose  of  con¬ 
structing  an  electric  railway  from  Price,  Utah,  to  Cedar  Creek  Canyon. 
Windsor  V.  Rice,  of  Salt  Lake  City,  Utah,  is  president. 

KAMLOOPS,  B.  C.,  CAN. — The  Kamloops  Power  &  Irrigation  Com¬ 
pany  has  been  incorporated  with  a  capital  of  $250,000.  The  head  office 
of  the  company  is  located  in  Kamloops. 


Personal. 


MR.  I.  W.  FISK,  B.S.,  University  of  Illinois,  1909,  has  been  ap¬ 
pointed  assistant  in  electrical  engineering  at  the  University  of  Illinois. 

MR.  PAUL  DIENY,  who  represented  in  this  country  the  Marseilles 
International  Electrical  Exposition,  will  return  to  Paris  on  a  steamer 
sailing  this  week. 

DR.  JAMES  T.  ROOD,  lately  professor  of  physics  and  electrical  en¬ 
gineering  at  the  University  of  Alabama,  has  been  appointed  professor  of 
electrical  engineering  at  Lafayette  College,  Easton,  Pa. 

MR.  W.  L.  LOVELAND,  who  has  been  associated  with  the  Allis- 
Chalmers  Company  for  the  past  19  years  and,  since  1904,  manager  of 
its  mining  machinery  department,  has  accepted  the  position  of  general 
manager  of  the  Mine  &  Smelter  Supply  Company. 

MR.  H.  C.  KENDALL,  a  graduate  of  the  University  of  Missouri, 
1904,  and  of  Massachusetts  Institute  of  Technology,  1905,  for  the  past 
four  years  engaged  in  practical  work,  has  been  appointed  instructor  in 
railway  electrical  engineering  at  the  University  of  Illinois. 

MR.  ARTHUR  H.  BOETTCHER  has  joined  the  staff  of  Brown  & 
Williams,  attorneys  and  counsellors  in  patent  law,  Chicago.  Mr.  Boett¬ 
cher,  who  is  a  graduate  of  the  Chicago-Kent  College  of  Law,  studied 
engineering  at  Lewis  Institute  and  the  University  of  Wisconsin,  and  has 
had  six  years’  experience  in  practical  work  before  the  Patent  Office. 

DR.  JACOB  KUNZ  has  been  appointed  assistant  professor  of  physics 
at  the  University  of  Illinois.  Dr.  Kunz  is  a  graduate  of  the  Polytech- 
nikum  of  Zurich,  Switzerland,  from  which  he  received  the  degree  of 
Ph.D.  in  1902.  He  remained  at  the  Polytechnikum  for  three  years  as  an 
instructor,  and  for  one  year  was  instructor  in  physics  at  the  University 
of  Michigan. 

MR.  H.  C.  HOLTHOFF,  for  many  years  identified  with  the  mining 
branch  of  the  Al!is-Chalmers  Company,  and  for  the  past  two  years  man¬ 
ager  of  its  Mexican  office,  will  succeed  Mr.  Loveland,  who  has  resigned 
to  become  general  manager  of  the  Mine  &  Smelter  Supply  Company,  as 
manager  of  the  mining  machinery  department  of  the  Allis-Chalmers 
Company  and  be  located  in  Milwaukee.  Mr.  Holthoff  is  expected  to 
arrive  in  Milwaukee  about  Oct.  15. 

MR.  EDWARD  C.  BROWN,  manager  for  the  Dearborn  Drug  &  Chem¬ 
ical  Works  in  the  Hawaiian  Islands  and  the  Orient,  has  been  elected 
president  of  the  Commercial  Club  of  Honolulu.  This  club  is  similar  to 
the  chamber  of  commerce  and  associations  of  commerce  organizations  in 
the  large  cities  of  the  States.  Mr:  Brown  recently  made  a  trip  in  the 
interest  of  the  Dearborn  Company  to  the  Orient,  spending  several  months 
in  China,  Japan,  Korea  and  the  Philippines. 
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MR.  C.  B.  HUMPHREY  has  resigned  as  manager  of  the  detail  and 
supply  sales  department  of  the  Westinghouse  Electric  &  Mfg.  Co.  to 
become  a  vice-president  and  director  of  the  White  Investing  Company, 
43  Exchange  Place,  New  York  City,  which  will  undertake  the  financing, 
development  and  operation  of  enterprises  based  on  natural  resources, 
and  deal  in  bonds  and  securities.  Among  the  interests  of  the  company 
are  the  Ag^uacate  gold  mines  in  Costa  Rica,  which  are  now  being  de¬ 
veloped  and  will  be  in  operation  in  the  near  future;  the  development 
and  operation  of  a  slate  mine  for  the  production  of  slate  for  roofing, 
electrical  and  industrial  purposes  will  be  undertaken  at  once,  and  a 
number  of  properties  of  other  characters  acquired.  Mr.  W.  F.  White, 
president  of  the  company,  was  formerly  manager  of  the  Cincinnati  Edison 
Electric  Company  and  later  vice-president  of  the  North  American  Com¬ 
pany.  For  a  number  of  years  Mr.  Humphrey  was  district  manager 
for  the  Westinghouse  Company,  with  headquarters  at  Cincinnati,  and 
was  called  to  the  home  office  in  1Q04  to  take  charge  of  the  detail  and 
supply  department. 


Obituary. 


MR.  EDWARD  G.  COCHRANE,  formerly  superintendent  of  the 
Postal  Telegraph  Company  at  New  York,  died  at  his  home  in  Man¬ 
chester,  Vt.,  Sept.  27,  at  the  age  of  56  years.  He  had  suffered  from 
paralysis  for  a  long  time.  He  is  survived  by  a  son  and  a  daughter. 

MR.  GEORGE  W.  MILLS,  assistant  sales  manager  of  the  Stackpole 
Battei'y  Company,  St.  Mary’s,  Pa.,  died  Friday  night,  Oct.  i,  at  Asbury 
Park,  N.  J.,  after  an  illness  prolonged  over  several  years.  Mr.  Mills 
was  one  of  the  pioneers  in  the  carbon  and  battery  business  of  this  coun¬ 
try,  having  been  one  of  the  organizers  of  the  New  York  Carbon  Works 
ill  1889.  Later  he  helped  to  organize  the  Eastern  Carbon  Works,  and 
three  years  ago  the  company  with  which  he  was  connected  when  he  died. 
Mr.  Mills  had  a  wide  circle  of  friends  in  his  field,  to  whom  he  was 
endeared  by  traits  that  made  him  one  of  the  most  popular  salesmen  in 
the  country.  The  interment  was  at  Elizabeth,  N.  J.,  bis  former  home. 

Trade  Publications. 

BELL  TRANSFORMER. — An  alternating  current  transformer  for 
operating  the  ordinary  battery  call  bells,  etc.,  is  listed,  described  and 
illustrated  in  a  pamphlet  of  the  Vindex  Electric  Co.,  Aurora,  Ill. 

FIRE  BRICK  CEMENT. — An  asbestos  fire  brick  cement,  intended  for 
setting  up  bridge  work  and  inner  courses  in  steam  boilers,  is  listed  and 
briefly  outlined  in  a  pamphlet  of  the  H.  W.  Johns-Manville  Company, 
too  William  st..  New  York. 

ADJUSTABLE  SPEED  MOTORS. — Bulletin  No.  371,  of  the  Triumph 
Electric  Company,  Cincinnati,  Ohio,  deals  with  direct-current  motors 
designed  for  adjustable  speed  service.  The  change  in  speed  is  obtained 
by  a  variation  of  the  strength  of  the  magnetic  field. 


TUNGSTEN  SIGN  LAMPS. — The  Central  Electric  Company,  Chicago, 
is  distributing  a  circular  descriptive  of  Columbia  tungsten  sign  lamps. 
The  circular  contains  information  of  an  educational  nature  intended  to 
assist  central  station  managers  in  increasing  their  load. 

FUSE  BLOCKS. — A  60-page  booklet  has  been  issued  by  the  Harvard 
Electric  Company,  60  W.  V’an  Buren  st.,  Chicago,  Ill.,  for  calling  at¬ 
tention  to  its  lines  of  fuse  blocks,  cable  terminals,  protective  devices, 
sleeves  and  electrical  specialties.  This  combined  catalogue  and  price 
list  is  designated  as  No.  14. 

COMPOUND  METER  BOARD.— Bulletin  No.  4688,  of  the  General 
Electric  Company,  describes  a  meter  board  made  of  molded  material 
which  is  intended  to  replace  the  customary  wooden  board  used  in  mount¬ 
ing  meters.  The  advantages  claimed  for  this  hoard  arc  economy,  durabil¬ 
ity,  interchangeability  and  appearance. 

TANTALUM  RAILWAY  LAMP.— Bulletin  5B  of  the  engineering  de¬ 
partment  of  the  National  Electric  Lamp  Association  describes  the  new 
tantalum  lamp  for  railway  service  recently  developed  by  the  engineering 
department,  and  which,  on  account  of  its  superior  efficiency  and  strength 
of  filament,  is  being  introduced  as  a  substitute  for  the  carbon  filament 
railway  lamp. 

Business  Notes. 

MR.  JOHN  R.  GIVEN,  until  recently  with  the  Duplex  Metals  Company, 
will  engage  in  the  commission  business.  For  the  present  his  address  is 
the  Machinery  Club,  50  Church  Street,  New  York. 

THE  CONDIT  ELECTRICAL  MANUFACTURING  COMPANY,  of 
76  Batterymarch  Street,  Boston,  Mass.,  will,  as  selling  agent,  hereafter 
handle  the  entire  line  manufactured  by  the  Chase-Shawmut  Company. 
This  includes  the  latter’s  well-known  line  of  fuses,  stage  pockets,  rail- 
bonds,  boxes,  bushings,  etc. 

THE  BRILLIANT  ELECTRIC  COMPANY  EXPANDING.— The 
Brilliant  Electric  Company,  of  Cleveland,  Ohio,  incandescent  lamp  manu¬ 
facturers,  has  found  it  necessary  to  add  to  its  quarters  in  the  Electric 
Building,  Geveland,  Ohio,  and  to  increase  considerably  its  force,  both  on 
the  inside  and  on  the  outside.  Special  departments  have  been  created  for 
close  co-operation  with  the  trade,  and  a  vigorous  advertising  campaign  is 
already  in  action. 

THE  WETMORE  SAV’AGE  COMPANY  has  recently  moved  into  its 
new  building  at  76  Pearl  Street,  Boston.  The  company  will  occupy  the 
building  in  its  entirety,  comprising  six  floors,  with  approximately  30,000 
square  feet  of  floor  space.  It  will  thus  be  one  of  the  best  appointed 
supply  houses  in  the  East.  The  company  started  in  an  humble  way  on 
Oliver  Street  about  four  years  ago  on  one  floor,  and  has  constantly  in¬ 
creased  its  business  until  now  the  demands  upon  it  call  for  much  larger 
facilities.  The  company  carries  a  full  line  of  electrical  supplies,  and  its 
reputation  for  prompt  shipments  and  careful  attention  has  brought  it 
the  volume  of  trade  that  necessitates  this  increase. 


DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS,  SOCIETIES,  ETC. 

Alasama  Light  &  Traction  Association.  Secretary,  Lloyd  Lyon, 
Mobile,  Ala.  Next  meeting,  Birmingham,  Nov.  15  and  16,  1909. 

American  Association  of  Electric  Motor  Manufacturers.  Secretary, 
W.  H.  Tapley,  29  West  39th  St.,  New  York.  Next  meeting,  St.  Louis, 
Mo.,  Nov.  15-18,  1909. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting.  New  York  City, 
Oct.  28,  29  and  30,  1909. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.  Geyser,  158  West  76th  St.,  New  York  City. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August 
and  September. 

American  StREET  &  Interurban  Railway  Accountants’  Association. 
Secretary,  H.  E.  Weeks.  Davenport,  la. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  John  W.  Corning,  Boston  Elevated  Railway  Company,  Boston. 
Mas.s. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V’.  Swenson,  United  Engineering  Societies  Building,  29  West  39th 
St.,  New  V’ork. 

Arkansas  .Association  of  Pi:blic  Utility  Operators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark.  Next  meeting.  Pine  Bluff,  Ark.,  1910. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
G.  H.  Winslow,  509  Perry-Payne  Building,  Cleveland,  O.  Next  meeting. 
October,  1909. 

Association  or  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  51 1,  Harvester  Building,  Chicago.  Next  meeting,  Los 
Angeles,  Cal.,  May,  1910. 

Association  of  Car  Lighting  Engineers.  Secretary,  C.  B.  Colegrove, 
Illinois  Central  Railroad,  Electrical  Department,  Chicago. 

Association  of  Edison  Illuminating  Companies.  Secretary,  D.  L. 
Huntington,  Spokane,  Wash. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec¬ 


retary,  W.  H.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third  Wednesday  in  March. 

Boston  Electric.al  Show,  Secretary,  Chester  I.  Campbell,  5  Park 
Square,  Boston.  Mechanics’  Building,  Nov.  15-25,  1909. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con¬ 
federation  Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  Association.  Secretary,  Allan  H.  Royce, 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  A.  L.  Necreamer, 
Indianapolis,  Ind. 

Colorado  Electric  Light,  Power  &  Railw'ay  Association,  Secretary 
J.  C.  Lawler,  Colorado  Springs,  Colo. 

Eastern  States  Independent  Telephone  Association  of  Pennsyl¬ 
vania,  New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley, 
135  South  Second  St.,  Philadelphia,  Pa. 

Electric  Vehicle  and  Central  Station  Association.  Secretary,  H. 
T.  Sands,  139  Pleasant  St.,  Malden,  Mass. 

Electric  Club,  Chicago.  Secretary,  W.  S.  Taussig,  448  Commercial 
National  Bank  Building,  Chicago.  Meets  every  Wednesday  noon  at 
Chicago  Automobile  Club. 

Electric  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Charles  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo, 

Electrical  Salesmen’s  Association.  Secretary,  Francis  Raymond,  209 
State  St.,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  Nov.  4,  1909. 

Electric  Trades  .\ssociation  of  Philadelphia.  Secretary,  J,  W.  Crum, 
1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and  fourth 
Thursdays  of  each  month. 

Electrical  Trades  Association  or  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  I^Blson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Thursday  of  each  month. 
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Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,  29  West  39th  St.,  New  York.  Next  meeting.  New  York  City, 
Nov.  17  and  18,  1909. 

Florida  Electric  Light  and  Power  Association.  Secretary,  G.  F. 
Doig,  Gainesville,  Fla.  Next  meeting,  Tampa,  Fla.,  April  21,  1910. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chabbuck, 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  29  West 
39th  St.,  New  York,  Sections  in  New  York,  New  England,  Philadelphia 
and  Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.  Secretary,  J.  W.  Fluckner,  503  Fifth  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre¬ 
tary,  E.  W.  Landgrebe,  Huntingburg,  Ind. 

Indiana  Electric  Light  Association.  Secretary.  Fred.  Leslie,  Munci& 
Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Walter  J. 
Sittig,  61  Ward  St.,  Chicago. 

International  Association  of  Municipal  Electricians.  Secretary. 
Frank  P.  Foster,  Coming,  N.  Y. 

International  Electrotechnical  Commission  (international  body  rep¬ 
resenting  various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England. 

International  Independent  Telephone  Association.  Secretary,  A.  C. 
Davis. 

Iowa  Electric  Association.  Secretary,  W.  N.  Keiser,  Des  Moines,  la. 
Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208  Des  Moines  Life  Bldg.,  Des  Moines,  la.  Annual  meeting  second 
Wednesday  in  March  each  year. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la.  Next  meeting,  Sioux  City,  April,  1910. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D,  Nicholson,  Newton,  Kan.  Next  meeting,  Kansas  City,  1910. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meeting,  second  Tuesday  in  October, 
each  year. 

Maine  Electrical  Association.  Secretary,  Fred  D.  Gordon,  Auburn, 
Maine. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
CHark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  P.  Biggs,  Detroit, 
Mich. 

Minnesota  Electrical  Association.  Secretary,  B.  W.  Cowperthwait, 
Faribault.  Minn.  Next  meeting,  St.  Paul,  third  week  in  March,  1910. 

Mississippi  Electric  Association.  Secretary,  J.  A.  Abbott,  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association.  Sec¬ 
retary,  C.  L.  Clary,  Sikeston,  Mo.  Next  meeting,  Jefferson  City,  Mo., 
April  14,  15  and  16,  1910. 

Missouri  Independent  Telephone  Association.  Secretary,  G.  W. 
Schweer,  Win'dsor,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  Association.  Secretary,  W.  A.  Wolls, 
Columbus,  Ohio.  Next  meeting.  Columbus,  Ohio,  Nov.  11  and  12,  1909. 

National  Electric  Light  Association.  Executive  Secretary,  T.  C. 
Martin,  33  West  39th  St.,  New  York. 

National  Electrical  Contractors’  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y.  Next  meet¬ 
ing,  Atlantic  City,  N.  J.,  July  20,  1910. 

National  Electrical  Inspectors’  Association.  Secretary,  T.  II.  Day, 
27  Pliny.  St.,  Hartford,  Conn. 

National  Electrical  Trades’  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago.  Next  meeting,  San  Francisco,  Cal., 
June,  1910. 

Nebraska  Electrical  Association.  Secretary,  Frank  McMaster. 
Beatrice,  Neb. 


New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  EHrectors  meet  first  Wednesday  of 
each  month. 

New  Orleans  Electrical  Contractors’  Association.  Secretary,  I.  G. 
Marks,  312  Carondelet,  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesdays  of  each  month. 

New  York  Electrical  Show.  Madison  Square  Garden,  Oct.  11-21, 
1909. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  33  West  39th 
St.,  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary,  R. 
M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W. 
Brockett,  Cataract  Building,  Seattle,  Wash. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  David  Gaehr,  Schofield  Building,  Cleveland,  Ohio.  Next  meeting, 
Lima,  Ohio,  Nov.  19  and  20,  1909. 

Oklohama  Public  Utilities  Association.  Secretary,  Galen  Crow, 
Guthrie,  Okla.  Next  meeting,  Sapulpa,  Okla.,  1910. 

Old  Time  Telegraphers’  &  Historical  Association.  Secretary,  F. 
J.  Scherrer,  195  Broadway,  New  York. 

Pacific  Coast  Electric  Automobile  Association.  Secretary,  J.  T. 
Halloran,  604  Mission  St.,  San  Francisco,  Cal.  Next  meeting,  Oakland, 
Cal.,  February,  1910. 

Pennsylvania  Electric  Association.  Secretary,  E.  L.  Smith,  To- 
wanda.  Pa. 

Pennsylvania  Street  Railway  Association.  Secretary,  Charles  H. 
Smith,  Lebanon,  Pa. 

Philadelphia  Electrical  Show.  First  Regiment  Armory,  Broad  and 
Callowhill  Sts.,  Feb.  15-27,  1910. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorad* 
Springs,  Colo.  Meetings  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  D.  Forbes, 
96  Franklin  St.,  South  Framingham,  Mass.  Monthly  meeti-ag,  first  Mon¬ 
day  of  each  month.  Next  annual  meeting,  Feb.  28,  1910. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E. 
R.  Buck,  Hudson,  S.  D.  Next  meeting,  Jan.  ii  and  12,  1910. 

Southwestern  Electric  &  Gas  Association.  Secretary,  E.  T.  Moore, 
Dallas,  Tex. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
G.  H.  Pardee,  care  of  J.  G.  White  &  Co.,  New  York. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,  E.  B.  Seeley,  St.  Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  A.  B.  Marsden,  Man¬ 
chester,  Vt. 

Underwriters’  National  Electrical  Association.  Secretary  Elec¬ 
trical  Committee,  C.  M.  Goddard,  141  Milk  St.,  Boston,  Mass. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  125  Monroe  St.,  Chicago,  Ill.  Next  meeting,  Detroit,  Mich.,  OcL 
26,  27  and  28,  1909. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  (Thicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  i,  each  year. 

Wireless  Institute.  Secretary,  Sidney  L.  Williams,,  42  Broadway, 
New  York. 

Wisconsin  Electrical  .Association.  A  consolidation  of  the  North¬ 
western  Electrical  Association  and  the  W’isconsin  Electric  and  Interurban 
Railway  Association.  Secretary,  John  S.  Allen,  Lake  Geneva,  Wis.  Next 
meeting,  Milwaukee,  January,  1910. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  SEPT.  28,  1909. 

[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City,  j 

934.988.  PROCESS  OF  MAKING  DURABLE  CARBON  ELECTRODES 
FOR  ELECTROLYTICAL  PURPOSES;  Gustav  Adolph,  Ammendrof, 
and  Albert  Pietsch,  Magdeburg,  Germany.  App.  filed  April  27,  1907. 
Impregnates  the  carbon  with  a  solution  of  platinum  chlorid  and  heats 
the  mass  so  as  to  decompose  the  salt  and  form  conducting  bridges  of 
platinum,  avoiding  local  action. 

934.992-  ADJUSTABLE  ELECTRIC  LAMP  HANGER;  L.  Buendert, 
Chicago,  Ill.  App.  filed  Aug.  12,  1907.  A  spring  actuated  pulley  is 
combined  with  a  cable  suspending  lamp. 

934.995-  OUTLET  BOX;  L.  H.  Church,  Stamford,  Conn.  App.  filed 
March  31,  1906.  A  bushing  for  outlet  boxes  having  a  tapered  split- 
body  portion  with  an  oppositely  tapered  bore  to  receive  the  cable. 

934.996.  RAILWAY  SWITCH;  C.  W.  Coleman,  Westfield,  N,  J.  App. 


filed  Feb.  12,  1908.  Improvement  on  C.  T.  Coleman  system  with  an 
electrically  continuous  track  supplied  with  currents  at  intervals,  in 
which  a  conducting  bond  is  connected  to  a  point  in  one  rail  and  a 
point  in  advance  thereof  in  the  other  rail,  each  signal  space  having 
electromagnetic  means  for  operating  the  sifpial  with  a  coil  inductively 
energized  by  the  current  in  the  adjacent  rail. 

934.997.  ELECTRIC  DISTRIBUTION;  J.  L.  Creveling.  New  York,  N. 
Y.  App.  filed  April  16,  1909.  For  variable  speed  generators  combined 
with  a  storage  battery  for  supplying  current  to  lamps  in  which  the 
voltage  is  regulated  by  a  variable  shunt  around  the  voltage  regulating 
means,  the  resistance  of  the  shunt  depending  on  the  number  of  lamps 
in  operation. 

935.023.  SELECTIVE  ALTERNATING-CURRENT,  DIRECT-CUR¬ 
RENT  SYSTEM;  G.  H.  Hill,  Schenectady,  N.  Y.  App.  filed  Tan. 
18,  1908.  For  electrically  driven  cars  to  be  operated  either  on  alter¬ 
nating-current  or  direct-current,  the  alternating  of  high,  and  the  direct 
of  low  potential. 
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935,040.  TROLLEY  BASE;  L.  F.  Mansfield  and  P.  D.  Smith,  Minneap¬ 
olis,  Minn.  App.  filed  June  15,  1908.  A  support  for  a  trolley  pole 
which  when  the  pole  jumps  the  wire  prevents  it  from  striking  the 
wire  and  breaking  the  pole. 

935.051.  DEVICE  FOR  REGULATING  THE  SPEED  OF  GENERA¬ 
TORS  TO  SECURE  CONSTANT  POTENTIAL;  A.  L.  Parker, 
Cleveland,  O.  App.  filed  Nov.  9,  1908.  For  driving  a  dynamo  from 
the  wheels  of  a  car  by  inserting  a  differential  gear  between  the  car 
wheel  and  the  generator  and  causing  the  differential  to  compensate 
to  reduce  the  speed  of  the  generator  when  its  voltage  exceeds  a 
certain  amount. 

935,069.  SELECTIVE  ALTERNATING-CURRENT,  DIRECT  CUR¬ 

RENT  SYSTEM:  J.  F.  Tritle,  Schenectady,  N.  Y.  App.  filed  Jan. 
18,  1908.  For  alternating-current  or  direct-current  cars  in  which  a 
slow-acting  relay  is  used  whose  coil  is  in  series  with  the  primary  of 
the  transformer  and  the  actuating  cail  of  the  direct-current  switch. 

935.070.  SELECTIVE  ALTERNATING-CURRENT,  DIRECT-CUR¬ 

RENT  SYSTEM;  J.  F.  Tritle,  Schenectady.  N.  Y'.  App.  filed  Jan. 

18,  1908.  For  cars  driven  cither  by  alternating-current  or  direct- 
current,  having  a  transformer  with  the  primary  connected  to  the 
power  circuit,  an  alternating-current  switch,  an  actuating  coil  therefor 
connected  across  the  secondary  of  the  transformer,  a  direct-current 
switch,  an  actuatini^  coil  therefor  in  series  with  the  primary  of  the 
transformer  and  suitable  contacts  actuated  thereby. 

935.092.  CIRCUIT  CONTROLLING  MECHANISM;  M.  W.  Day,  Sche¬ 
nectady,  N.  Y.  App.  filed  Oct.  17,  1006.  Automatically  opens  the  cir¬ 
cuit  with  excess  current,  and  provides  a  common  operating  member, 
biased  to  a  neutral  position  which  may  be  thrown  into  operative  re¬ 
lation  to  any  one  of  the  circuit  breakers  so  as  to  close  any  one  in¬ 
dependently  of  the  others. 

935.097.  OUTLET  BOX  FOR  ELECTRIC  FIXTURES;  O.  F.  Erickson, 
Berkeley  and  R.  H.  Bradshaw,  Oakland,  Cal.  App.  filed  June  11, 
1908.  For  connecting  outlet  boxes  to  lath  work  by  means  of  a  crow 
foot  which  is  prevented  from  working  loose  by  a  special  construction 
of  fastening  mechanism. 

935,109.  APPARATUS  FOR  ELECTROLYSIS  OF  AQUEOUS  SOLU¬ 
TIONS;  M.  Huth,  Charlottenburg,  near  Berlin,  Germany.  App. 
filed  Jan.  5,  1909.  For  producing  annodes  of  peroxide  of  manganese 
by  mixing  it  with  a  binding  agent,  pressing  into  molds  and  heating. 

935.136.  SU.SPENSION  DEVICE  FOR  ELECTRIC  ARC  LAMPS;  A. 
Wunderlich,  Croydon,  Eng.  App.  filed  May  10,  1906.  The  lamp  is 
operated  by  winch  and  chain  and  a  set  of  cams  are  struck  by  pro¬ 
jections  on  the  lamp  and  are  adapted  to  receive  projections  on  the 
lamp  carrier. 

935.154-  DYNAMOMETER  THERMO-COUPLE  FOR  EXPLOSION 
ENGINES;  N.  M.  Hopkins,  Washington,  D.  C.  .App.  filed  July  28, 
1908.  Improvements  in  the  thermo-couple  shown  in  patent  No.  903,000, 
the  combination  including  a  thermo-couple  and  a  mili-volt  meter  con¬ 
nected  to  the  (xiuple. 

935.164.  TELEGRAPH  KEY;  G.  S.  Perry,  Branford.  Fla.  App.  filed 
Jan.  28,  1909.  Makes  a  plurality  of  dots  with  a  single  movement  of 
the  operating  lever  by  means  of  a  vibrator  actuated  by  the  lever. 

935,180.  GRAPHITE  ARTICLE  AND  PROCESS  OF  MAKING  THE 
S.AME;  Arthur  M.  Williamson,  Niagara  Falls,  N.  Y.  App.  filed  July 

19,  1909.  Impregnates  a  previously  formed  electrode  of  carbon  with 
a  material  yielding  a  carbonaceous  residue  and  graphitizes  the  article. 

935.207.  AUTOMATIC  FLASHER  FOR  ELECTRIC  LAMPS;  J.  O. 
Houser,  Cincinnati,  O.  App.  filed  May  22,  1908.  Makes  use  of  a 
spring  motor  operating  an  interrupter  with  means  for  varying  the 
speed  of  the  motor. 

935,215.  RAILWAY  SIGNAL;  A.  C.  Mather,  Chicago,  Ill.  App.  filed 
July  3,  1907.  A  semaphore  arm  is  operated  by  a  relay  magnet  whose 
circuit  is  controlled  by  a  train.  Details. 

935,226.  ELECTRIC  SWITCH;  J.  G.  Peterson,  Hartford,  Conn.  App. 
filed  Dec.  28,  1908.  A  flush-door  switch  operated  by  the  door  for 
cutting  lamps  in  and  out.  A  push  button  struck  by  the  door  actuates 


a  yoke  and  places  a  spring  under  compression  which  throws  the  yoke 
to  actuate  the  circuit  breaker.  ^ 

935.250.  ELECTROLYTIC  WINNING  OF  ZINC  FROM  SOLUTIONS 
6F  zinc  SULPH.ATE;  V.  Engelhardt  and  M.  Huth,  Charlottenburg. 
Germany.  App.  filed  May  25,  1907.  Obtains  zinc  from  acid  sulphate 
solutions  by  using  as  an  annode  electrolytic  lead  peroxide  free  from 
metal. 

935.25a.  STORAGE  B.ATTERY  ELECTRODE;  L.  H.  Flanders,  Wilkins- 
burg.  Pa.  App.  filed  Dec.  15,  1905.  Consists  of  a  series  of  spaced 
unitary  panels  and  expansion  joints  between  longitudinally  adjacent 
panels. 

935,300.  COMMUTATOR;  W.  A.  Dick,  Pittsburg,  Pa.  .App.  filed  Nov. 
6,  >907.  A  commutator  neck  having  a  plurality  of  hinged  connected 
parts  so  as  to  uncover  the  cross  connectors  for  repairs. 

935.304.  TROLLEY  SWITCH  PLATE;  E.  Heydon.  Indianapolis.  Ir.d. 
App.  filed  Feb.  13,  1009.  For  sidings  in  which  the  plate  cannot  be¬ 
come  weather  clogged.  Consists  of  a  plate  having  a  wire  receiving 
groove,  a  bar  sliding  therein,  and  a  pivoted  switch  tongue  operated 
by  the  sliding  bar.  , 


935.316.  PROCESS  OF  PREPARING  STORAGE  BATTERY  PLATES; 
W.  Morrison,  Chicago,  Ill.  App.  filed  Dec.  26,  1903.  Immerses  the 
plate  in  a  series  of  different  solutions  of  glycerin,  sulphuric  acid, 
formaldehyde  and  formic  acid  so  as  to  improve  the  character  of  the 
plate  and  make  it  tougher  and  more  adhesive. 

935.319.  HANGER  FOR  ELECTRIC  OUTLET  BOXES;  A  McMurtrie, 
New  York,  N.  Y.  App.  filed  Jan.  15,  1906.  For  applying  a  hanger 
to  a  floor  of  fireproof  construction  with  means  for  securing  the  hang¬ 
ing  members  in  an  adjusted  position. 

935,^0.  ANNUNCIATOR;  E.  E.  Nye,  Los  Angeles,  Cal.  App.  filed 
Feb.  II,  1908.  For  notifying  tradesmen  that  their  services  are  needed, 
by  means  of  an  emergency  signal  including  a  transparent  sif^n  with 
a  drop  normally  concealing;  it  and  an  electric  circuit  operating  the 
drop  and  closing  the  circuit  of  a  lamp  to  illuminate  the  sign. 

535.327-  CONTROLLING  ELECTRIC  MOTORS;  J.  L.  Routin,  Lyons. 
France.  App.  filed  Feb.  10,  1908.  For  controlling  the  rotors  of 
turbines  at  a  distance  by  means  of  a  polyphase-generator  and  motor 
with  an  auxiliary  generator  whose  excitation  is  controlled  by  the 
motor  and  another  motor  with  constant  excitation  fed  by  the  auxiliary 
generator,  together  with  a  differential  gear  whereby  the  motor  reacts 


535.319- — Hanger  for  Electric  Outlet  Boxes. 


on  the  excitation  of  the  auxiliary  generator.  A  reverser  controlled 
by  relays  comes  into  action  when  the  auxiliary  generator  is  excited. 

935.346.  ELECTRICAL  WELDING  MACHINE;  W.  C.  Winfield.  War¬ 
ren,  O.  App.  filed  Aug.  17,  1908.  The  current-conveying  member  has 
g  plurality  of  contact  pins  opposite  the  first  contact  member  and  a 
ball-jointed  equalizing  device  adjusts  the  contacts  to  the  metal  to  be 
welded. 

935,352.  ALTERNATING-CURRENT  MOTOR;  A.  C.  and  T.  R.  Bell, 
Westfield,  N.  _J.  App.  filed  Nov.  23,  1908.  A  self-starting  single- 
phase  motor  in  which  the  commutator  has  an  end  recess  carrying 
conducting  segments  and  movable  into  short  circuiting  contact  with 
the  commutator  bars  by  centrifugal  action  at  speed. 

935,363.  ELECTRIC  HOIST;  A.  A.  C.  Gese,  Bremen,  Germany.  App. 
filed  April  29,  1908.  An  electrically  driven  hoist  in  which  a  hoisting 
drum  is  mounted  between  a  motor  and  controller  and  provided  with 
gearing,  and  the  supporting  hook  is  connected  in  a  line  passing 
through  the  center  of  gravity  of  the  hoisting  drum. 

935.381.  TRANSMITTING  APPARATUS  FOE  WIRELESS  TELEG¬ 
RAPHY;  G.  Marconi,  London,  Eng.  App.  filed  Oct.  i,  1907.  Pro- 
vides_  mechanically  operated  means  for  completing  and  interrupting 
the  circuit  synchronously  with  the  time  period  of  Hertzian  oscillations 
of  definite  frequency. 

935.382.  APPARATUS  FOR  WIRELESS  TELEGR.^PHY;  G.  Marconi. 
London,  Eng.  App.  filed  April  10,  1908.  An  oscillation  generator 
consisting  of  a  disk  'with  a  continuous  rim  located  between  two  rotata¬ 
ble  bodies  so  as  to  form  a  spark  gap. 

935.383.  APPARATUS  FOR  WIRELESS  TELEGRAPHY;  G.  Marconi. 
London,  Eng.  App.  filed  April  10,  1908.  An  oscillation  generator  in 
which  a  metal  disk  is  rotated  at  high  speed  and  is  placed  between 
two  insulating  conducting  disks  also  rotated  at  high  speed  and  pro¬ 
vided  with  condensers  so  as  to  form  a  charging  circuit. 

935.386.  WIRELESS  TELEGRAPHY;  W.  W.  Massie,  Providence,  R.  I. 
App.  filed  Feb.  27,  1907.  A  magnetic  detector,  including  a  coil  and 
magnets  adjustable  axially  of  the  coil  and  also  transversely  of  the 
axis. 

935.397.  ARMATURE;  J._P.  Nikonow,  Evansville,  Ind.  App.  filed  Nov. 
10,  1908.  For  improving  the  circulation  of  air  in  the  armature  and 
for  holding  on  the  leads,  by  means  of  a  cap  engaging  the  windings 
and  an  endless  metal  member  encircling  the  leads  next  to  the  cap. 

935.457.  APPARATUS  FOR  ELECTRICALLY  TREATING  AIR  AND 
OTHER  GASES;  J._  H.  Bridge,  Philadelphia,  Pa.  App.  filed  April 
30,  1907.  An  oeonizer  comprising  electrodes  so_  arranged  that  the 
air  under  treatment  passes  through  perforations  in  the  walls  of  the 
electrodes  so  as  to  be  brought  into  contact  with  electric  discharges 
passing  between  the  electrodes. 

935,460.  ELECTRIC  THERMOSTAT;  J.  R.  Carpenter,  Hancock,  Mich. 
App.  filed  Aug.  ji,  1908.  Actuates  an  alarm  by  the  agency  of  a 
maximum  and  minimum  thermometer,  the  alarm  being  sounded  by 
each  thermometer. 

935.518.  ELECTRIC  ARC  LAMP;  A.  D.  Jones,  Holloway,  London,  Eng. 
App.  filed  Sept.  16,  1907.  An  enclosed  arc  lamp  having  compound 
electrodes  containing  chemicals  to  increase  the  light  of  the  lamp,  and 
provided  with  draft  chambers  communicating  with  the  upper  and 
lower  ends  of  the  arc  enclosing  chamber,  and  a  draft  conduit  outside 
of  the  outer  globe  and  communicating  with  the  chambers. 

935.523.  ATTACHMENT  PLUG;  Chas.  J.  Klein,  New  Yoik,  N.  Y.  App. 
filed  Feb.  25,  1907.  Connecting  electric  circuits  with  extension,  the 

Elug,  having  a  body  portion,  a  terminal  carrying  portion,  the  latter 
eing  swiveled  upon  and  detached  from  the  body  portion. 

935..';42.  METHOD  OF  TREATING  SODIUM  PEROXIDE;  D.  E. 
Parker,  Niagara  F'alls,  N.  Y.  App.  filed  Aug.  27,  1906.  Treats 
alkali  peroxide  by  subjecting  a  mass  of  it  to  an  electric  current  so  as 
to  melt  a  portion  and  so  as  to  produce  a  temperature  in  the  melted 
portion,  to  liberate  deleterious  gases  without  freeing  the  oxygen. 
935,548.  ELECTRIC  FURNACE;  A.  Reynolds,  London,  Eng.  App. 
filed  Feb.  10,  1908.  _  A  plumbago  vessel  is  immersed  in  the  furnace 
charge  and  an  electric  arc  is  maintained  within  the  vessel,  the  vessel 
having  an  internal  lining  of  electrically  insulating  but  thermally  con¬ 
ducting  material. 

935.605.  SAFETY  APPLIANCE;  Q.  T.  Howard  and  W.  M.  Stark,  Mus¬ 
catine,  Iowa.  App.  filed  Dec.  31,  1906.  Automatically  applies  air 
brakes  upon  two  trains  approaching  each  other  on  the  same  track  by 
means  of  electric  circuits  controlling  the  air  brake  system,  and  con¬ 
trolled  by  the  trains. 

934,614.  BLOCK  SIGNAL  SYSTEM;  H.  H.  Sims,  J.  M.  Hatch  and  L 
M.  Turrentine,  Raleigh,  N_.  C.  App.  filed  March  16,  1908.  Compels 
the  whistle  of  the  locomotive  to  sound  when  approaching  the  end  of 
a  block  and  telephones  the  noise  to  the  operator  in  the  block  station. 


